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MISSION 

As the Nation's principaJ conservation agency. 
the Departtnent of the Interior has responsibility for most 
of our nationally-owned public lands and natural and 
cultural resources. This includes fostering wise use of 
our land and water resources, protecting our fi sh and 
wildlife, preserving the environmental and cultural 
values of our national parks and historica1 places, and 
providing for the enjoyment of life through outdoor 
recreation. The Department assesses our energy and 
mineral resources and works to assure that their 
development is in the best interests of all our peopie. 
The Department also promotes the goals of the Take 
Pride in America campaign by encouraging stewardship 
and citizen responsibility for the public lands and 
promoting citizen participation in their care. The 
Department also has a major responsibility for American 
Indian reservation communities and for the people who 
live in Island Territories under U.S. Administration. 
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Preface 

Disseminating the results of archeological 
projects is one of the most important missions of the 
National Park Service. To achieve this goal for its 
Chaco Project, two publication series were estab
lished: Publications in Archeology and Reports of the 
Chaco Center. Since the initial volumes appeared in 
1976, over 18 reports have been completed in these 
two series-truly a bookshelf full of information. 
These series have been published under the guidance 
of several general editors and represent the efforts of 
many people working in various capacities who 
helped complete an exciting archeological project. 

Pulling together some of the reports from the 
Chaco Project has been an interesting challenge. As 
one who came late, I have worked with the handicap 
of not baving seen many of the sites during 
excavation or roost oftbe artifacts in situ. In the late 
19708, when I was initially asked to analyze 
ornaments-one of the remaining artifact categories 
not yet being examined-I had only a broad overview 
of the Chaco Project and little realization of its actual 
size and scope. With the belp of my colleagues, I 
soon became immersed in ODe small set of data. 
Seven years later, I was asked to guide the 
publications program to completion. My colleagues, 
especially Tom Windes and Jerry Livingston, were 
again great supporters. I learned much about the 
individual sites and the wealth of data contained in 
them, as well as the numerous explanations for their 
existence and changes through time. Nearly two 
decades after my initial introduction to Chaco 
Canyon, we are now approaching completion. This 
volume on Cbaco artifacts will be the last in this 
series to present the work of some of the energetic 
and steadfast colleagues who made the project a 
success. The reports cootained in this volume did not 
come easy; they are the sweat of many years! 

As Robert Lister (former Chief of the Project) 
remarked during a teaching seminar at the University 
of New Mexico during the spring of 1975. the fun of 
archeology is in the fieldwork but the analysis and 
writing (done in labs and small rooms with only your 
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intellect to guide you) are often tedious. During the 
Chaco Project, we were fortunate to have many 
dedicated archeologists who not only labored in the 
bot sun fOT long hours for many months, but who 
were also devoted to their profession. They had to 

be! Fi.rst, excavation at many sites over the years 
produced such a large number of artifacts that the 
sheer volume alone would be enough to scare off 
those who were anything but intrepid. Second. most 
of the personnel had been hired on a part-time or 
term appointment basis which meant that unfinished 
reports or updates had to be completed after the 
individuals were no longer employed as part of the 
project. The COlltributors to this volume have proven 
to be exceptional people who have hung in until the 
end. These chapters are the completion o f work 
which began two decades ago. To them lowe many 
thanks for additiooal years of writing, rewriting, and 
illustrating the reports contained berein. 

I also want to thank several people who belped 
prepare the illustrations: Jerry L. Livingston, Emesto 
Martinez. Linda Lutz-Ryan, Kent Bowser. John 
HanltuJa, and my editorial assistant, Sarah Chavez. 
It is to Sarah that we owe the layout and uniformity 
of presentatioo of text and tables, especlaUy the tables 
that are SO long and so numerous. After Sarah left, 
Heidi Reed helped complete the final formatting. 
Eric Blinman and Dick Chapman reviewed our initial 
reports, made numerous helpful suggestions. and 
cleared up some theoretical problems. Kathy McCoy 
edited our prose. To these and the other members of 
the Chaco team, thank you. 

For those who are interested in other aspects of 
Chaco prehistory. the Anthropology Program of the 
Intermountain Cultural Resource Center of the Na
tional Park Service maintains a list of related publi
cations. Our collections and archives are housed at 
the University of New Meltico in either the Maxwell 
Museum of Anthropology or the Center fOT South
west Research in Zimmerman Library. We hope the 
publicatiOIlS belp you appreciate our national heritage 
and the cultural diversity that makes it so intriguing. 
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Foreword 

Between 1911 and 1978. the National Parle. 
Service assembled a multidisciplinary research team 
to study the cultunJ. and natural resources of Chaco 
Canyon, New Mexico. The number and locatioD. of 
sites recotded in the original archeological survey of 
Chaco Canyon National Monument and its environs 
Jed to passage of IegisJatioo in 1980 that expanded the 
boundaries of the monument and renamed the area 
Chaco Culture Natiooal HistoricaJ Park. It also 
provided protection for outlying Cbacoan structures 
and sutroUDdin& prehistoric communities. Exca· 
valions at sites ranging in time from the Archaic 
through Navajo periods were carried out to under
stand the changes in cultures and the relationsbips 
with the enviroomeot, as well as with their neighbors. 

In this seemingly harsh, semi-arid environment 
of nOrthwesten1 New Mexico, most of the sites that 
were excavated as part of the Chaco Project are 
ancestral to the Pueblo peoples now living in the 
American Southwest. The time span ranges from 
A.D. 500 to A.D. 1200, a relatively long period 
during which sites in Chaco Canyon exhibit definite 
ties to others located on the Colorado Plateau. From 
A.D. 900 to A.D. USO, however. sites in Chaco 
Canyon exhibit an unusual range of artifacts and 
architectwaJ. features, suggesting a major role in the 
social organizatioo. of these widespread groups. The 
architecture of major sites in the canyon bas been 
documented in an earlier volume in this series, Gr~at 
Pueblo Archikdure; SmaU Sjt~ Archit~ctur~ provides 
similar details for the bouse mounds excavated by 
many investigators over several decades, as well as 
by Chaco Project staff. In this volume, the reports 
focus on the artifacts recovered from large and small 
sites in an attempt to explain why Chaco was 
different from its neighbors fOT about 250 years and 
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whether these differences are found in the material 
culture of small, as well as larger sites. 

Based on the evidence, there was constant 
contact with neighboring groups on the Colorado 
Plateau through time; this is especially evident in the 
sbaring of ceramic design styles. Based on the 
material types found among the chipped stone 
artifacts, ground stone implements, and ornaments, 
importation of goods is also demonstn.ted; yet, the 
amounts of material from these sources of imported 
goods changed througb time, as did the forms in 
which they were carried into the canyon, e.g., TaW 

materials versus finished items. The number of items 
imported, the directions from which they came, and 
the shared commonalities in design indicate that the 
prehistoric inhabitants of Cbaco Canyon lived in a 
dynamic and changing society. 

The analyses of ceramics, lithics, and ornaments 
presented in this volume are major contributions to 
the interpretation of the early Pueblo lifeways. The 
accomplishments of a people who relied on 
agriculture while living in a dry land where the 
amount of wafer available during specific periods of 
the year made a difference between starvation and 
success are many. I am pleased to introduce this 
volume which provides a wealth of information and 
numerous ideas on the development of technology 
and social organization of these early Pueblo people 
in our American Southwest. 

Denis P. Galvin 
Acting Deputy Director 
National Park Service 
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Chapter One 

Introduction to the Artifact Analyses 

Frances Joan Mathien 

Backeround 

To improve management and interpretation of 
Cbaco Canyon National Monument (now Chaco 
Culture National Historical Park) and to increase 
knowledge about the environment and its effects Oil 

culturaJ adaptations in the Chaco drainage of 
northwestern New Mexico (Figure l.l). a 
multidisciplinary research project was initiated in 
1969 by the National Park Service, in cooperation 
with the University of New Mexico (Maruca 1982). 
Fieldwork began in 1971 with a sample transect 
survey. followed by a complete survey of the 
monument (Hayes ot al. 1981), plus tests and 
excavations at numerous sites between 1973 and 1979 
(McKenna and TrueD 1986; Windes 1987:10-12). 
Additional ancillary studies were carried out by 
associates at other institutions. With the enlargement 
of the monument and change of status to a park in 
1980, a survey of the new lands was undertaken; 
project staff also participated in other cultural 
resource management projects in the park (e.g., 
excavations at Una Vida [295J 391], Kin Nahasbas 
[295J 392), and 29SJ 626). All these activities 
provided data that could be used to address numerous 
research questions. 

For any project, the potential questions are 
many; those addressed must fit the personnel, time, 
and funds available. The Chaco Project was no 
exception to this fate (Maruca 1982:29-31). 
Multidisciplinary research goals were outlined in the 
Chaco Prospectus (Bradley and Logan 1969); 
management and interpretive needs were to be served 
through a combination of studies of culture processes 
and the environment. The major foci for culture 
processes were change through time and cultural 
stability. The relationships between man and the 
environment would focus on available resources-

mineral, floral, faunal, water, soil, and climate, To 
determine man's relationships with other men, such 
topics as culture contact, demography, and social 
organization would be addressed, As sites were 
being excavated, field observations, preliminary 
analyses, and new discoveries contributed to changes 
in these goals. As a result, some aspects of the 
original research plan received more attention than 
others. Earlier Archaic and later Navajo occupations 
of the canyon were studied but most emphasis was 
placed on the prehistoric populations that inhabited 
the canyon from ca. A.D. 500 to 1250. the time span 
that covers the sedentary occupation by people who 
adopted an agricultural subsistence strategy. During 
this period, populations grew and fluctuated. and 
social organization changed, as witnessed by the 
archeological evidence known as the Chaco 
Phenomenon (A.D. 900 to 1150) (Judge 1979, 1989). 

The Chaco Phenomenon has fascinated 
researchers for over a century. Arcbeological 
investigations in Chaco Canyon began in the 1890s 
and have continued intermittenUy thereafter (Lister 
and Lister 1981). Much of the material from early 
excavations remained unanalyzed and unpublished; 
some of it had been lost. Th~ origins. development, 
manifestations, and demise of the Chaco Phenomenon 
continue to be topics of research addressed by many 
investigators, not just those connected with the Chaco 
Project (e.g., Doyel 1992; hwin-Williams and 
Shelley 1980; Kintigh 1994; Sebastian 1992; Vivian 
1990; and Wilcox 1993). These investigators bring 
different theoretical concepts to their research and 
provide alternative interpretations for data gathered in 
the field. Over the years, the Chaco Project 
investigators have also reviewed their perspectives as 
new data and interpretations became available (CroWD 
and Judge 1991). The papers in tbis volume, 
however, reflect a set of ideas dominant during a 
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4 Chaco Artifacts 

particular period of research- the late 1970s-wheo 
chronologica1 studies of change through time were 
replaced by an explanation of Chaco as a central 
place in a larger redistribution system (Judge 1979). 

The constant increases in comparative data 
available from studies that have been carried out as 
part of other projects, instituted either simultaneously 
with or subsequent to the Chaco Project, resulted in 
a large database for the Chaco Phenomenon. If 
comparative data from other studies conducted in 
Chaco Canyon, the San Juan Basin (e.g. , the Salmon 
Ruin, Irwin-Williams and Shelley 1980), or the 
Southwest are added, the amount o f time and energy 
invested in an analysis increases exponentiaUy. As a 
result , the chapters in this volume vary in the amount 
of data analyzed due to personnel constraints and the 
amount of timo individuals had to complete their 
worlc. Thus, the analytical reports. while providing 
new insigbts about the inhabitants of the area, 
particuJariy with regard to change through time, trade 
networks. and social stratification, are neither all 
inclusive nor comparable. Mucb data remains to be 
evaluated. 

For the Cbaco Project, McKenna (1986: 11 ) 
ind icates that approximately 45 sites were 
investigated; rus count included 20 stone circles from 
13 different sites. Four sites were excavated prior to 
backfilling or road expansion projects (fable 1.1). 
The analyses included in this volume use data mainly 
from teo to twelve small-house sites and one 
greathouse, Pueblo Aho (29SJ 389) (Figure 1.2), that 
spanned the period under consideration. Depending 
0 0 when stud ies were carried o ut and the type of 
employment appointment of the analyst, however, the 
authors included data from varying numbers o f sites. 
Table 1.2 demonstrates how uneven the inclusion of 
material from various sites was. 

To obtain insight into material that had to be 
analyzed, an ongoing computerized database was 
maintained by provenience and material type, as well 
as o ther basic variables. When designing their 
analyses, the investigators used this database to assess 
the number of items and tbe variability for a 
particular artifact type in the archeological record 
through time. Combined with then current concepts 
and functional explanations for a type, analysts were 
able to detennine what questions could best be 
answered. In some instances, e.g., abraders, a major 
consideration was the selection of variables recorded 

to refine an understanding of how these objects were 
classified and used. In many instances, the large 
number of artifacts necessitated the use of a sampling 
strategy, e.g., ceramics. To assess the usefulness of 
recording t'ot-tm and the database to provide answers 
to research questions, preLiminary studies used 
samples from several sites. These studies were done 
prior to the conclusion of all the Chaco Project 
excavations (e.g., Pueblo Alto [29SJ 389] and the 
Eleventh Hoor Site [29SJ 633]), and though most of 
these early studies were documented , final analyses 
were not always undertaken. 

Personnel also changed over time. None o f the 
contributors to this volume were employed by the 
National Park Service from the inception of the 
Chaco Project through its completion. Most were 
hi red as temporary appointments (Maruca 1982), a 
few were students who were pursuing undergraduate 
and graduate degrees at several di fferen t institutions, 
and some joined the staff after the fieldwork was 
completed, but the art ifact analyses were still 
underway. Fo r this reason, the contributions herein 

• 

were prepared at various times. Table 1.3 indicates • 
when these reports were wri tten and, in some cases, 
updated. Unfortunately, not all authors had the same 
opportunities to revise their work; most of the 
archeologists who were 0 0 temporary appointments 
are now employed full-time on other proj ects or by 
other institutions and were unable to take on the 
additional burdens of major revisions. As a result, 
updates are sometimes minimal or more recent 
eva luations by these investigators are published 
e lsewhere. Altbough I regret several gaps in this 
volume, the philosopby under whicb I am working is 
that it is better to publish what we have than never to 
publish at all. 

In addition to the above constraints, chrono
logical placement of sites and cultural material has 
been updated by more recent investigations and 
evaluations. At the time the chapters in this volume 
were written, we recognized the need for a 
chronological framework that would allow 
comparison of sites in both a synchronic and 
diachronic manner. Using the available absolute 
dates and ceramic data, a time-space matrix was 
devised (see Cameron, Chapter 3, for more detail) 
a nd periods were divided into major segments to 
better handle data needed to prepare the overview 
summaries. Table 1.4 indicates the majo r • 
subdivisions of the Bonito Phase and their associated 



• • Table 1. 1. Sites tested and excavated during the NPS OJaco Project or by Chaco Project personnel and other cultural resources 
managers.d 

Site Number! 
Name(s) Chronologieal Placement Eltcavator(.) Publidted References CommellU 

295J 116 Mhaic Thomas W. Maihewa Field notes 

295) 126 Mh.ic Denni. Stanford Field note. 
Thomas LyolUl 

29SJ 299 Su ketmaker m Richard Loose M •. by Loose (1978); Windes (197M) 
Pueblo I Thomas C. Wiodc.and Kelley 
Pueblo D Masknoo 

29SJ 389 Pueblo D-m Tho ma. C. Windes Wrndc. (1987) 
(Pueblo AJto) 

29SJ 390 Pueblo m 
(Rabbil Ruin) 

Winde. (1987) waUs clc~ 

2951 423 Bu kelmlt.er m 
Pueblo m 

Thorn .. C. Windes Hayes and Windn (1974) M, . by Windes (1975.) 

2951625 Pueblo II Thoma, C . Wifldes TCIil only; r~ld notes 
(Three C Sile) Earl Neller 

29SJ 626 Wnt Pueblo 1- Thoma. C. Windes Tut only by Chaco Project: liter CRM; 
Early Pueblo D field DOtes 

295J 621 Pueblo I-e.r\)' 
Pueblo m 

Marcu. L. Trucll Truell (1992) 

29SJ 628 Buketmaker ill· 
Pueblo I 

Mlre~ L. Trul'lI MI. by Truell (1976) 

2951629 Pueblo I-Early Pueblo U Thomas C . Windes Windes (1993) 
(Spadefoot Toad Site) Early Pueblo m 

29S1630 Pueblo U-Eady Pueblo m Ead Neller Test only; field notes 
Robert P. Powen 

29S1633 Pueblo n Ma~ia L. Truell MathieD (1991) 
(Eleventh Hour Site) Pueblo m louAnn Jacobson 

29SJ 72 1 au t ellNker W·Pueblo 1 
Early Pueblo m 

Thomas C . Windes MI. by Windes (197Sb) 

29SJ 724 Pueblo I Thomas C . Windes Ms. by Windes (I976b) 

2951 1010 Pueblo m 
(Poco Site) 

Dwight L. Drager 
Thoma, Lyons 

MI. by Drager and Lyona (1983) 
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Table 1. 1. (continued) 

Site Numbtrl 
Nftme(s) 

29SJ 1088 

2951 1156 
(A1lItl C.ve) 

29511157 
(Sleeping Dune) 

29SJ 1360 

1951 1579 

2951 1659 
(Shlbi1t'elb~bee Village) 

29SJ 1613 
(The DoU House Site) 

2951 1987 

19Mcl&4 

OTHERCRM 
EXCAVATIONS· 

1951 391 
(Una Vida) 

1951 392 
(Kin Nah .. ba.) 

2951 597 

2951 626 East 

Chronological Placement 

Pueblo m 

Archaic 

Archaic 

Pueblo 1-
Ellrly Pueblo U 

S.uet/nllbr m-
Pueblo I 

N. v.jo 

Arch.ic 

Pueblo I 

.... ~D 
Pueblo m 
N.vajo ~u~ 

Pueblo n 
Pueblo m 

Pueblo n 

Pueblo I· 
Early Pueblo 0 

Excavator{l) 

Thoma. C. Windes 
Peted. McKenna 

Thomu MallIew. 

Earl Nelltr 

C . Randall MorrilOD 
Peter I . McKeIll>ll 

Aiden C. Hlycs, 
bme. Thrift 

David M. BNile 

Jobn O. Scbelberr 
Kelley M.1IlenOO 

Thoma. C. Windes 

NtnCy I. Akins 
William B. Gillespie 

Thoma. C. Windes 
f. l oan Mathien 

Thomas C. Wmde. 
ltmetTrott 
lame. Bradford 
BNce Anderson (1979-81) 

llme. Bradford 
Peter I. McKeIll>ll 
l ud ith Milea (1983) 
Thorn .. C. Windel 

Publilbed Refe~nce. Commenu 

M •. 

Mlthewl Ind Neller (1979) MI. by Neller (1975, 1976a) 

MI. by Neller (l976b) 

McKenna (1984) 

field DOlCI 

Roberu (1929) M •. by Hayea (1975) 

Broge (1986) 

Field note.I 

F.eld note.I, MI. by Winde, 

GiUupie (1984) Alins.nd Gillespie (1979) 

Mathie .... nd Windu (1988) Luhrs (1935) 

field ootc. 

Field DOte. 

Taken from T rodl (19&6:T.ble 2 .1) and Illpptementcd. Doc. DOt include ItODe circlu (Windea 197&); 13 utes (10 stone circlea) di,,;uaaed ill thlt volume include: 29SJ 692 N, 
29516925,2951 866, 29SJ 919, 29SJ 1326,2951 1419, 2981 1474,2951 ISOS E, 2951 1505 W, 2951 1533, 2951 1565, 2951 1592. 2951 1660, 2951 1976 A, 2981 1976 B, 
2951 1976 C, 2951 1976 D, 2951 1976 E, 295J 1976 F, 29SJ 2240. 

Dati. on liIe in Nltional Park Service ChiCO Archive, Univen.ity of New Mexico, Albuquerque, 0.- National Park Service, Santa Fe. 
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Table 1.2. Sites analyzed in the following chapters. 

Cbopu. 

2 J • S • 7 • , I. 
c.._~ "' .... WiU. 

T~I Chip,.. CbippoI .woo H~. Bn:lcmitz c..-~ SchelbcJ) M. tbicn 
Site Nllrnlxr (Name) Ceramic. ,..., Stone Too!. Abl1ldtn """" Axel and Maull M_ MellltCl Onwn<'" . 
29MC 1&4 x • 
29SJ 299 , x , , , x x , 
2951 JII9 x x , , , , x , , 
(Pueblo A11o) 

2951 390 , , x N 
(hbbit Ruin) 

29SJ 391 , , , , , X , 
(UJIII Vida) 

29SJ413 , , , , , , x , 
29S1 SI9 C 

"" 236) 

2951597 • 
29$1626 A , A 

2951621 , x , x , x , , , 
29SJ621 x x x , , , , , , 
2981 629 , , , , , x , , , 
(Spadefoot Toad Site) 

29SJ 630 x , , , 5' 
2951633 , x , , , , [ 
(Eleventh H(JUf Site) c 

n cr. 
2951 721 , , x , , , , 0 

" 2951 724 , , x , , , , , , ..... 
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Table 1.2 . (continued) 
("l 
=r 

CIuoplcf 8 
> , 3 , , 6 7 • • \0 a. 

c.m.roo ......... Will. iii' 
Ton Cbipped Chipped Akins H.mrn/l f- BrelemiU; c.~~ SchtlbefJ Malhien 0 -Site Number (Nanw) Cefllmic. ,.- SlOne Tool. Abnden -_. Axe. 1M lobuli .... ~ Mctatu anw.. .... ~ 

29SJ 7S0 C C 
(Leyit KiD) 

29SJ 753 C c 
(11"6) 

2951 827 c C 
(Be 362) 

2951 838 C C 
(Botl6) 

2951 llS6 , 
(Atilt! Clove) 

29SJ 1157 , 
(Slupm, Dune) 

29SJ IJ60 , x , , , , , , , 
29SI 1613 , 
(Doll HOUle Site) 

29SJ 1659 , x , x C x , , 
(Shabik'elh"he<> ViU.ge) 

2951 1947 c C 
(Pueblo del Anoyo 

Comp .... Literature Material Literature Literawre Lileratun: '" 23. Literature Lite ... tun: 
W;~ from Chaco _"h -". 1C,,'C:h 29SJ 288 -". _"h 

IUrvey_, CheltQ~1I 

exel"ltioru 
'M 
literature. 

N - 00 .rtiflcu of thi. nature. 
A _ -.naJyzed, bUI DOl included in thi. report . 
C - comparative data from old reporu \lied, but new artifKl.a DOl included. 
S - umplcd only. 
x - included in report . 

• • • 
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Table 1.3. Chronology of chapters included in this volume. 

Chapter Till" and Aulhor(.) 

lntroduction by F. J . Mathien 

Chaco Proje<:t Ce ramic . Overview by H. W. Toll 

Yeu 
Prepared 

1993 

1986 

Year 
Updated 

2 

3 

4 

The Chipped Slone orChaeo Canyon, New Mexico, by C. M. Cameron 

Points, Knives, and Drills of Chaco Canyon by S. H. Lekson 

1982 

1980 

1995 

1995 

1995 

1985 , The Abraders of Chaco Canyon: An AllIly.is of their Fonn and Function by N. J. 
Akins 

1980 No 

, A Preliminary AntIlysis of lIamlMrstol'\eS from Chaco Canyon, New Me:uco, by W. 
Wills 

H. 1917 No 

7 

• 
9 

An Analysi. of Axel and Maul$ from Chaco Canyon, New Mexico, by C. O. BrelemilZ 1976 No 

An Analysis of MaDOI from Chico Canyon, New Mexico, by C. M. Cameron 1985 No 

Mclales by John D. Schelberg 1982 I'" 

1992 

1995 

10 

II 

Ornaments oflhc Chaco Anasazi by F. J. Malhien 1985 

SLunmary and Conclusions by F. J. Mathien 1993 

ceramic assemblages; these major periods were used 
by tbe analysts in this volume. Because continuing 
study leads to revisions in chronology, Table 1.5 
correlates these periods with updated time frames 
revised by T. C. Windes, a member of the permanent 
NPS staff, who continues to work with Cbaco Project 
data. In many instances, authors used Basketmaker 
m, Pueblo I, Pueblo II, and Pueblo JII in their site 
reports (e.g. , TrueD for 29SJ 627 11992]; Windes for 
29SJ 629 (1993] and Pueblo Alto [1987]). 

With continuing research on lithic materials, our 
knowledge of obsiclian sources has improved. In his 
recent report on 29SJ 629, Windes (1993:304-307) 
indicates that the percentages of obsidian originally 
identified as coming from a source near Red HiD, 
New Mexico, (Cameron and Sappington 1984) may 
have been overstated. In a recent re-examination of 
obsidian from site 29SJ 629, some of thai material 
was assigned to sources near MI. Taylor. As a 
result, Windes concludes that the Grants area sources 
were used more and the Red Hill source used less 
than previously believed. This new information does 
not change the inference that obsidian was an import 
into Chaco Canyon at all times, but it does affect the 
direction from which materials were carried and the 
distances involved, which, in tum, affects the 
interpretations of social organization. 

The cbapters in tbis volume do not present a 

comprebensive picture of the prehistoric Chaco 
adaptation. To supplement the analyses presented in 
this volume, readers are eocoUJ1lged to examine other 
data sets, in addition to the preliminary results 
published previously (Judge and Scbelberg 1984; 
Noble 1984), or those pertaining to the environment 
and subsistence of Chaco Canyon (Mathien 1985). 
Both small site and great pueblo architecture have 
been examined (Lekson 1984; McKenna and Truell 
1986). in addition to other Chaco communities in the 
San Juan Basin, by several investigations (Fowler et 
at. 1987; Marshall et al. 1979; Powers et al. 1983). 
The Bureau of Land Management continued major 
investigations of tbe Chaco roads located outside of 
!he canyon (Kincaid 1983; Nials et a!. 1987). These 
volumes, among others, sbou1d be considered part of 
the broader database from which conclusions about 
the Chaco Anasazi system can be drawn. 

This Volume 

This volume has been organized into sections, 
with groups of papers combined, based on material 
types. 

I) The first section consists of the analysis of 
ceramics, the most abundant material recovered. H. 
Wolcott Toll outlines the overall goals of the ceramic 
studies in Chapter Two. The goals are to place the 
material from Chaco Canyon in a regional 
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Table 1.4. Bonito Phase ceramic assemblages in Chaco Canyon: A.D. 900-1140." 

.... K 

Early Bonito PbaNo 
A.D. 900-975± (early Red MI:a) 

Early Bonilo PbaNo 
A.D. 975±I04O/IOSO (Red Me .. ) 

CIII.i" Bonito Ph.No 
A.D. 104011050-1100 (Gallup) 

ute Bonito PhaNo 
A.D . 1100-1140 (La'" Milt) 

Whitc .... nc 

Red Me .. BIw 
Whitcmoooo BIw 
Tunic~ &.1..
Kllna'a BIw 
LaPiata 8/"IIj' 

Red Me .. 8/ .... 
Etcayda 8/..
Newcomb B/ ... 
Burnham 8/,.. 

Gallup 81,.. 
Puerco Blw 
Red Me .. 8 / ... 
Chuw Blw 
TOIldlelll. Blw 
B!..ck Me .. Blw "'_BIW 
Cb.oco-McEimo B1w 
G,Uup Blw 
Puerco Blw 
McElmo BIw 
Cbuw BIw 
To.IIena Blw 
Black Me .. BIw 

"""'~ 8Iw ,..BIw 
Socorro Blw 

-~ 
San Juan R.cd ... anl (type. unidentified) 
De.dman', Blr 
LaPiata BIt 
BlutrBlo 
S.~B1t 

San Juan R.cd .... ru (lyPU unidentified) 
LaPla ... BIt 
Dc..drnan'. BIt 

Tlegi Orangewaru (type. unidentified) 
San Juan Red .... re. 
Tu .. yao BIt 

White Mountain Redware' (t~1 umdenLified) 
Ttcgi Orall.ltw.rel (BIt Ind poly~hrorne.) 
f'IIerco BIt 
Wina.tc Bit 
Wine.te Poly~hrome 

CuliMry 

CiboiafTu .. yl.ft Plain Gray 
Cibol. Narrow N«kbtnded 
Toht.tcbi &ride<! 
JC.na'l Neckb.nded 
Cibo!.. Neck lnIientcd Corrugttcd 
O!.usbo Neck Indented Conu,ltcd 
LiM Gray 

Cibol.rrw..yl.ft Plain Gray 
Cibol. Nurow Ne~kbanded 
Cibola Neck Indented Conuglted 
Chulkln Neck Indented COlnI,atcd 
Chulkan Narrow Neekblondcd 
Tobatc:ru Banded 

Cibola Conu,ated (unidentified) 
Cbu&bn Conup!ed (unidentified) 
lndcntcd CoInI"tcdl (typel 
unidentified) 
Exubertnl Corrugated 
Coolid,e Corru,atcd 
Btue Sba.le Corru,ated 
Tohatchi Banded 

01Uakan Corrugated (unidentified) 
Cibob. Corruaated (unidentified) 
lDdentcd Comlsatedt 
(typc.1 unidentified) 
Coolidge Corrugated 
Blue Sba.le Conusated 
Q.aco ComIa:ated 
HUPlCr Corrugated 
Maoc0ll1 Conusatod 

• Type. Uf"I~ in approximate del<.:endina: order or frequency . No( all minority typn lilttd . T.ble taken from Windel (1987 .. :246, T .. ble 1.1S). 
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12 Chaco Artifacts 

perspective by identifying not oo1y the ceramic 
sources used throughout the San Juan Basin, but also 
the temper SOllrces used by potters whose vessels 
became part of the Chaco Project excavations. Toll 
presents data on temper, paste, and clay samples 
prior to evaluating ceramic importation from the San 
Juan Basin and outlying areas, in addition to 
providing ceramic production data at sites within the 
canyon. 

2) The second section includes lwo 
complementary analyses of chipped stone. In 
Chapter Three, Catherine M. Cameron uses data 
from 16 sileS to ~ several questions that pertain 
to two general topics: the development and 
adaptation of the Chaco inhabitants through time. and 
tbe role of Chaco Canyon as a central place. She 
contrasts the use of exotic and local material types 
(exotics determined by a source distance of over 10 
kIn) in several ways, including technology and tool 
function. 

In Chapter Four, Stephen H. Lekson 
summarizes his earlier (1980) analysis of chipped 
stone tools and makes two points, based on 
comparison of sites excavated by the Chaco Project, 
earlier excavations in Chaco Canyon, and other 
available data from the American Southwest. 
Chipped stone tools found in Chaco Canyon are not 
wmsual; wbat is unusual. however, are tbe contexts 
in which some groups of arrow points and blades are 
found, as well as tbe materials and workmanship of 
these items. 

These two chapters on chipped slone artifacts 
refer to several appendices by Bruce Bradley, 
Catherine Cameron, David Love and Helene Warren, 
which provide more detailed technological and 
geological information about material sources and 
type descriptions. 

3) Five papers make up the third section on 
ground stone. Several were written prior to 
completion of excavations; they are included because 
they provide data and relevant conclusions about 
sources of material and changes in artifact types 
through time. 

In Chapter Five, Nancy J. Akins states that her 
goals were twofold. First, she wanted to determine 
the different types of abraders by describing the 
variables that were specific to them. Second, she 

examined tbe contexts in which specific types were 
found to determine which ones were used through 
time and what changes took place. 

{o Chapter Six, Wirt H. Wills addressed five 
major topics pertaining to the technology, sources of 
materials, and variability among hammerstones in 
both time and space. This analysis was carried out 
prior to the completion of excavations at Pueblo Alto 
(295J 389) and the Eleventh Hour Site (295J 633). 
Wills suggests several topics to be addressed in future 
studies; Windes (1993) has built on Wills' results and 
provides additional insights for the uses of this tool 
type. 

In Chapter Seven, Cory D. Bretemitz. evaluates 
a sample of 25 axes and mauls recovered prior to 
1976, again before the completion of excavations at 
Pueblo Alto (29SJ 389) and the Eleventh Hour Site 
(29SJ 633). In addition to providing definitions and 
creating an analysis form, he was able to evaluate the 

• 

sample against data found in the literature on earlier 
excavations in Chaco Canyon, Again, Windes (1993) 
provides more data and synthesis on axes and mauls • 
from Chaco Project excavations. 

In Chapter Eight, Catherine M. Cameron 
examines manos from 12 excavated sites (n = 
1,244). Because of excavation techniques, some 
material from the earliest Cbaco Project site 
collections were not available. A number of 
variables were examined. Her data indicate that there 
is evidence of a possible change in the grinding 
stroke, which may be associated with the post A.D. 
920 development of meating bins or communal 
grinding structures. 

In Chapter Nine, John D. Schelberg's major 
concern is with the transition from basin to trough to 
slab metates and what it means for the prehistoric 
pueblo people. The concepts of multiple functions, 
extensive reuse, and energy investment are addressed. 
The most intriguing discussion, however, re lates to 
the change from flint to flour com and its reflection 
in the archeological record. 

4) The fourth section addresses ornaments. In 
Chapter Ten, Mathien considers questions about the 
materials used, their sources, the personnel and 
technology involved in jewelry-making, and makes 
inferences about social organization, based on her • 
analysis of ornaments and minerals . 



• 
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S) The last section, Chapter Eleven, attempts to 
tie the results of the arWyses presented in this volume 
together in a preliminary manner; a forthcoming 
synthesis of the Chaco Project will comment further 
00 the significance of the Chaco Phenomenon and its 
place in the prehistory of the American Southwest. 
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Chapter Two 

Chaco Ceramics 

H. Wolcott Toll and Peter J. McKenna 

Introduction 

The Cbaco Project went on for many years, 
worked at many sites, employed a series of people, 
and collected a lot of pottery. Numerous volumes 
have been written on the phenomenal information 
potential of pottery, and all of the people who worked 
on tbe Chaco ceramics were very conscious of the 
endless possibilities contained in them. The material 
was analyzed from many perspectives. The Chaco 

• 

Project reporti.ng strategy was in terms of sites; that 
is , locations with architecturally defined areas that 
often changed and were reused over long periods. 
On this basis, a large number of individual coUections 

• 

have been studied and discussed in varying, often 
(according to some reviewers) excruciating, detail. 
Because of the range of information available (and 
imaginable), any report is a compromise. With the 
probable exception of AI Hayes- who knows better 
tban to waste energy fretting- those of us who 
worked on these projects were (we would say excru
ciatingly) concerned about those compromises. This 
report is designed as an overview, primarily taking a 
time- and artifact- rather than site-based perspective. 
Its objectives are several; I) to provide definitions of 
types and other attributes recorded by the project. 
Verbal definitions are complemented by data on 0c

currence of attributes within types; 2) to present some 
temporal trends in Chaco ceramics; 3) to use this 
impressive body of material to attempt to understand 
aspec ts of Chaco interactions; and 4) to delve into 
questions of ceramic production in the Chaco system. 

In the anthropological tradition , this document 
is participant observation. The majority of the text 
was written by Wolky Toll, and when the first person 
singular is used, it refers to him. Tom Windes was 
around the longest; Peter McKenna put in the most 
time, knew the sherds best and produced many of the 

numerous tables included here; AI Hayes was the 
most direct and had tbe deepest experience; and 
Helene Warren knew the geology as none of the rest 
of us did. These are the Chaco ceramics i.nfor
mants-the natives. Compared especially to McKen
na and Windes, I came late, left early, and came 
back temporarily. I came in to learn the culture, and 
to see how the analysis was done. I invented parts of 
it, but much was well-established when I arrived. It 
falls to me, however, to provide the written record. 
and it is my interpretation, with some correction from 
the infonnants, tbat appears here. 

Portions of this were written for my dissertation 
(Toll 1985) and modified; portions were wrillen to 
cover the paste analysis in ]986; and portions were 
written to fill in missing pieces from 1994 to ]996. 
The analysis on which it is based was perfonned 
mostly from 1977 to 1983. 

Chaco Project Ceramic Samples 

Chaco Project excavations collected 245.107 
Mpotsherds~ from 12 sites (Table 2.1). Such a count 
is strange because a large, complete alia standing 
nearly haJf a meter tall COWlts the same as a 2-cm-by-
2-cm fragment of a vessel. The tally also excludes 
sherds from the surveyor from otber ancillary work 
done in Chaco during the span of the project, includ
ing two excavations conducted in connection to road 
work. 

Areheology is a baroque sampling exercise from 
the outset. Understanding, or even beginning to 
understand what samples are in a ceramic analysis is 
extremely complex. The ceramics recovered from 
Chaco Project excavations and the groupings by 
wbich they were analyzed are samples at many 
levels: 



Table 2. 1. Bulk counts by rough son type jor all sites in the Owco Project analysis. -00 

() 
:T 

E-rly Si~. lAte Site. 8 
Site Numben (l951 

~ 
w~ 299-8MIII 42' 16.59 628 299-PJ '" 721 '2' 1360 .27 '" '" T .... SN S W.re ~ 
Plain GrlY 1,.52& 1.007 '" '.254 '" 2,170 "" 11,&96 3,394 11,961 ." ..... ~ 

49,031 , ... 34.5 ~ 

Lmo Gray .. I .. " "I " 209 29 I" so 25' , 2 1,42& 0.' 1.0 
liDo Fuaili~ 311 12 43 '" 'I I'" 13 41 31 II' • 2 1,434 0.' 1.0 
ObeIUk Gray 238 497 " " • I 31 20 26 I 1,0 13 0.' 0.7 
W"MIe Neckbanded , 21 4 , 2 ." 23' 237 3S 247 1,4n 0.' 1.0 
N.rrow Nedr.b.nded " 7S I. 4 3,1&7 1,370 .5,.590 207 3,021 13 . .529 ,., .. , 
Neck Cornia_ltd 20 7 7 21' 125 6O' 21 25. I .... 0.' 1.0 
PD ComJa_~ '0 " • 141 44 '11 37 '" 1,773 0.7 1.3 
PD-PDf Comla.ted 63 , .. 7 110 • 279 ." 0.' O.S 
pm Corrua'!Od I I , .. I. 102 163 0.1 0.1 
Unidenl. Conua.lcd ...1! -1 - --1l. .ll ....ll .1!! 4.06 1 ..ll! ll.§!1 U2:! l!.2a = ru 49.4 

TOTAL GRAY 2,437 1,6&& 7" 5,71& ... 2.'" SII 20,361 '.m 4&,607 4,7&0 47,904 142,154 5&.0 100.0 

BMm·PI PoIiahc4 MIw 34 I' I' 3S 10 , 7 1'1 159- 1' 1 21 · S ." 0.' 0.7 
BMID-PI Unpoliahed MIw 53 23 2 262 I. 206 3S 101 242 12 .52 0.4 1.0 
Early Red Meu 8Iw 7 I. 17 I .... 271 7SI I' 177 2,359 1.0 2.' 
Red Me .. 8/"" II' I" " II • 3,449 2,291 7,527 ISS 2.902 16,639 ••• 17.0 ....... - 2 II 71+ '61 27 ... 1,125 O.S 1.1 
Puereo 81"" 2 S 10 " 1, 154 '1 1,736 2,934 1.2 '.0 
Gallup Blw 12 40 '1 , • 256 I" 3,932 242 &,595 13,259 S.4 13 . .5 
Chaco Blw I I I' S 171 21 25. 48' 0.2 O.S 
botH: Mlw , 2 7 .. 157 31 '23 '1. 0.' 0.' 
PO-PIDMlw .!! .1 .. ..!2 .! 2.342 J..!I.!: .§.W. ...!ll 10.630 UJ22 .2.! ~ 

TOTAL '09 " 21 ... 206 213 62 7,506 4,101 21 ,466 1,424 25,2&4 61,959 253 63.1 
MINERALON-WHITE 

- Combined poIiahed .nd uopolilbc4 fi&:wu. 
+ Puerco-&c:.v.ct. fiJ\lR . 

• • • 



• • • Table 2. 1. (continued) 

Early Site' Late Sitel 

Site Numben (29SI- ) 

w.~ 29?-BMm 423 165' 62. 299-Pl 724 72l 629 1360 627 633 389 T",,' O N J, Ware 

BMID-PI PulUhed C/w 4 24 2 3 191 5 '" 6 37 ...., 0.2 0.4 
BMm-PI Unpolished C/w 3 2 130 I 13 13 26 " 2 3 '" 0. 1 0.3 
PD-ill C/w " 13 5 4 14' 1,112 24' 1,646 3,216 J.3 3 .3 
Mesa Verde Bfw 5 2 I 144 7 159 0.1 0.2 
Chaeo McEimo Bfw 6 , .04 .20 0.3 0.' 
ChusD Bfw 3 3 560 566 0.2 0.6 
Chullka Whiteware 2 32 24 1,0&7 1,146 0.5 1.2 
Red Mesa delign Chusu 3 59 2 24' 313 0.1 0.3 
Tu!lay.n Whitew, re , --'- --'- -1 41 0 ' 20 0.2 M 

TOTAL CARBON-ON- 36 3 167 • 17 4 355 153 1,306 ... 4 ,803 7,299 3.0 7.' 
WHITE 

Unidenl. Whiteware 146 7 236 85 39 JO 4,315 1,633 12,OSJ .24 9,507 28,836 11 .8 29.4 

Tar AL WHITEWARE 491 53 23 1,011 299 27' 76 12,176 6,593 34,855 2,694 39,594 98,144 40. 1 100.0 

P1.in Red .. 30 2 I " 42 195 0.1 ' .1 
Decorated Red • • 7 7 37 181 63 57 • 130 I,m 2, 183 0.' 90.5 
Polychrome , ~ , , ~ , - ~ .l! ---H ....ll 2.Q J.:i 

TOTAL REDW ARE • .. 37 7 39 181 63 575 183 1,229 2,412 1.0 100.0 

Polished Smudged • 5 13 II. 45 12 96 59 432 18 1,319 2,126 0.' 100.0 

8rownware 44 4 II , 68 0.0 100.0 

Mudware JQl. - -1 _ 5 - - - -- -- -- - --' ---ill 0.0 100.0 

GRAND TOTAL 3,097 1,878 777 6 ,889 996 2,869· 607 32,814 12,792 84,473 7,686 90,139 245,011 100.0 

• Doe. not count two Navajo sIIenh from 2951 124. 
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~ 
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Table 2.2. Percentages o/rough son type bulk counts/ound at each Chaco Project site (counts listed in Table 2.1). tv 
0 

Earty Situ Late Sitea 
(") 
:r 

Site Numben ('2951 ) 
:>; 
0 

w.~ 299·BMID '23 1,659 62. 299-PI 724 721 .29 1360 627 .33 ". > a. 
PI.in Oray 3.1 2.1 1.1 '.7 1.1 ••• 0.' 24.3 ••• 36.6 1.7 '.2 ;l' 

n 
Lino OnlY ••• lUI ••• 30.9 2.S 14.6 2.0 7.3 3.S 17.9 0.' 0.1 -~ 
Lipo Fugitive 26.6 0.' 3.0 45.5 U 7.S 0.' 2.' 2.' '.0 0.6 0.1 
Obelisk Gray 23.S 4!U ' .2 9.2 _ 0.' 0.1 3.7 2.0 2.' 0.1 
Wide Ne(:kbanded 0.3 I.. 0.3 0.2 0.1 46.' 16.1 16.1 2.4 16.7 
Narrow Neekbanded 0.4 0.' 0.1 23.6 10.1 4 1.3 U 22.3 
Neck Corrugated I .' O.S O.S 14.9 U.s 48.2 U 11.5 
pn COITUg,ted 2.' 3.3 0.5 7.' 2.S 45.6 2.1 35.3 
PlI-PUl Corrugated ••• 0.5 15.3 1.1 28.2 I.. 43.7 
Pur Corrugated 0.' 0.6 1.1 24.S '.8 62.6 
Unident. Conugaled 0.1 0.1 S.8 1.0 32.2 S.I 55.S 

GRAYWARE 
% Column SO.3 89.9 95. 1 83 .0 69.2 87.3 85.3 62.0 47.S 57.5 62.2 53.2 

~ Row 1.7 1.2 O.S ' .0 0.5 ... 0.' 14.3 '.3 34.2 3.' J3.7 

BMm· PI Polished S.2 2.' 2.' S .• U O.S 1.1 29.2 24.3 23.1 3.2 0.' 
BMm-PI Unpolished S .• 2.' 0.2 27.S 1.7 21.6 3.7 10.6 ".4 1.3 
Early Red Mua 0.3 0.7 0.7 46.' 11.5 32. 1 0.8 7.S 
Red Mesa 0.7 0.' 0.2 0.1 20.7 13.8 45.2 0.' 17.4 
Eacavada 0.2 1.0 '.3 32.7 2.' 57.4 
P\letl:o Blw 0.1 0.2 0.3 1.2 38 .9 I.' 58 .2 
O.Uup Blw 0.1 0.3 O.S 0.1 I.. 0.8 29.7 1.1 64.8 
Chaco Blw 0.2 0.2 3.' 1.0 36.9 ' .4 53.4 
Exotic MIw O.S 0.3 1.1 14.0 ".S '.2 52.5 
po-mMl .... 0.' 0.' 0.2 10.2 7.' 30.6 3.8 46.4 

MINERAL-ON-WHITE 
~ Column 10.0 2.3 2.7 8.' 20.7 7.8 10.2 22.9 37.6 " .• 13.S 23. 1 
$ Row O.S 0.1 1.0 0.3 0.' 0. 1 12.1 7.8 34.6 2.3 40.8] 

Bm·PI Polidled Cfw 1.0 S .• O.S 0.7 46.' 1.2 33 .2 I.S 9.1 
BMm·PI Unpolished Cfw 1.2 0.8 0.4 SI.6 0.4 S.2 S.2 10.3 23 .0 0.' 1.2 
PD-ID C/w 0.' 0.' 0.2 0.1 ••• 0.6 34.6 7.' Sl.2 
Mesa Verde Bfw 3.1 1.3 0.6 90.' ••• 
Chaco McElmo Blw 0.1 0.7 1.1 98. 1 
ChU3ka Blw O.S O.S 93.3 

--Q\llaka White_R 0.2 2.8 0.1 2.1 94.3 
Red Mesa design ChUib 1.0 18.8 0.' 79.' 
TuMyan Whiteware 0.7 1.7 97.6 

• • • 



• • • Table 2.2. (continued) 

Early Site. LateSilu 

Site Numben (2951-) 

W.~ 299-BMm .23 1659 '" 299-PI 72. 721 629 13 .. 621 6" ". 
CARBON-ON-WHITE 

" CoIumD 1.2 0.2 0.1 2.' 0.' s .• 0.1 1.1 1.2 I.S s .• ' .3 .. - O.S 2.3 0.1 0.2 0.1 ••• 2.1 17.9 '.1 6.5.1 

WHrrEWAR.E 

" Cofumn 15 .9 2.' 3.0 14.7 30.0 '.1 12.S 37.1 SU 41.3 35.1 43 .9 .. ~ O.S 0.1 1.0 0.3 0.3 0.1 12.4 '.1 35.5 2.1 40.3 

Plain Red 43.1 O.S IS.' 1.0 O.S 18.0 21.5 
De~orated Red 0.' 0.2 0 .3 0.3 1.1 '.3 2.' 26.3 '.0 53.6 
Polychrome 52.9 47.1 

!<EDWAll 

" Column 0.3 '.1 0.1 O.S 0.1 1.3 0.2 0.' OS 0.1 2.' 1.4 .. - O. 3.1 I.S O. I., 1.S 2.' 23.' , .• 41.5 

Polilhed Snwdpd 
" Column 0.3 0.2 I., 1.1 0.1 I .' 2.0 0.3 O.S O.S 0.2 I .S .. - 0.' 0.2 0.' S .• 0.1 2.1 0.' ' .3 2.' 20.3 0.' 62.0 

-.~ 
" Column 2.3 0.1 'R_ 64.1 S.' 16.2 13.2 

Mudw,rc 

" Column 3.3 0.1 0.1 

' R~ 91.2 0.' ••• 3.S 

i 
Er 
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I) Prehistorically, the people of Chaco drew 
from the wUverse of Anasazi vessels, both those they 
may have made, and those that were available from 
the macro-region. Although this group is in facl a 
sample, it is tbe population about which we want to 
mow. 

2) From that population, vessels and, much 
more often, fragIDellts of vessels entered the 
depositional record in varying ways, io varying 
frequencies, and, depending on their fonns, 
functions . and the caprice of fate , at varying rates 
(see David 1972; Foster 1965). Some unknown 
number of fragments from this group would have 
been used for secondary purposes, such as scrapers 
or pendants; others would have been completely 
destroyed for use as temper. 

3) After a millennium or so of sampling by 
rodents, erosion, trampling and other destructive 
forces, unquantifiable portions of the depositional 
record were collected archeologically, and even that 
sampling varied in technique over tbe multiyear 
course of the project. 

4) The group of sherds and vessels collected by 
the project then went through further sampling 
procedures. The surface~oUected materials from the 
survey were treated separately from the excavation 
coUections (results reflected in Hayes 1981; McKenna 
1981). The entire collection of pottery from 
excavation, less those discarded as too small or those 
for which provenience data were lost, constitute the 
"rough sort" or "bulk sample.· Because of the filters 
through which it has already passed, it includes far 
less than aU parts of all vessels from the sites 
excavated (Tables 2.1 and 2.2). 

5) In spite of its incompleteness, the total 
collection was far larger than could be analyzed in 
detail, including surface treatment, design, temper, 
alterations, measurements, clay, and so forth. 
Moreover, such an analysis would produce much 
redundant information since most vessels- the 
behavioral unit of focal interest-are represented in 
this sample by multiple sherds. 

6) The sample on which most of this report is 
based is called the "detailed analysis sample" (Table 
2.3). Fuodamentally, this sample is based on sherds 
that included some portion of a vessel rim, although 
its composition was more complicated than analyzing 

aU rim sberds. Any time sherds could be definitively 
attributed to a single vessel, tbey were treated as a 
single specimen. This matching procedure took place 
in several stages; large numbers of sherds were laid 
out at a single time and inspected for matches, then 
possible matches recogoized during either surface or 
temper analysis were cbecked. Matches across 
proveniences were made available to site report 
writers for the information they contain about 
possible relationships between deposits. Obviously, 
thousand<; of existing matches within the bulk 
coUection were not identified, and undoubtedly some 
were missed within the smaller and more closely 
scrutinized detailed analysis sample, but on tbe 
whole, the vessel control is quite good. 

There are problems with a rim·based sample. 
Not every vessel represented in the bulk sample is 
represented by a rim sherd (Table 2.4). Some 
vessels, such as whileware olJas or canteens, bave 
very small rims relative to their overall size, and 
of len the decoration near the rim bears little 
relationship to the decoration on the main part of the 

• 

vessel (Figure 2.1). Some compensation was • 
attempted for this problem by including some large 
wbiteware body sherds with design panels in the 

Figure 2.1 . Chuskan olla from multiple 
Pueblo Alto proveniences 
illustrating the independence oj 
rim decorlUion from main body 
decaro/ion often seen in white-
ware jars and oUas (NPS Chaco • 
Archive Negative No. 23144). 
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Table 2.3. Detailed analysis sample composition. showing sherd type occurrence within types. 

Rouah SoI1 Type 

P1t.in Of'll)' 

Lino any 

Uno FU,;livc Red 

Poliabed Tin Oray 

Wide Neckbandcd 

Narrow Ne<:kblnded 

Nect Corrualled 

PO CorroJlled 

PO·ill COlTUsaWi 

pm Corro,.ted 

Corrugated 

BMID·PI Polished MI ... 

BMRr·PI Unpolished M1w 

Early Red Me .. 8/ ... 
Lale Red Me .. B/ ... 

£Ie.Vlda 8Iw 

Puc:rco 8Iw 

Gallup 81..-

ChiCO 81 ... 

Exotic Mineral M/w 

Plain WhitllwlI"e 

PO· III Mineral M/w 

BMDI·PI PoU. hed C/w 

BMW·PI Unpoliahed C/w 

PD-ill C/w 

Chaco McEimo BI ... 

Tuaayan Whilewlr'e 

Chusu. Blw 

ChUBU Whitcwlre 

Chulb Red Me .. dc",n 

McSll Verde 8/ .. 

Plain Rcdwlre 

Deconted Redwlrc 

Polychrome 

Poliahcd Smudged 

Exoti<: Brownwlre 

Navajo Hiltorie 

Unfired Mudwlre 

Unknown 

TOTAl. 

Rim Sherd 

No. 

III 

603 

" 83 

'" '" 19. 
1,015 

227 

103 

89' 

331 

'" 
3(1) 

' ,009 
17' 
367 

1,096 

33 ,., 
'" 1,663 

79 

43 

178 

71 

n 
68 

18' 
74 

27 

42 

m 
3 

'61 
IJ 

7 

• of 
."". 

14.5 

92.3 

".7 
15.4 
83.3 

89.0 

79.4 

98.5 

99.' 

99.0 

62.0 

56.4 

52.6 

75.6 

73 .7 

12. 1 

6&.9 

65.6 .. .• 
51.1 

50.7 

67 .4 

41.8 

43.4 

75.7 

78.0 

80.9 

59.6 

75.4 
H .4 

64.3 

33 .1 

63.S 

37.S 

66.8 

17.3 

51.3 

Shetd Type 

Worked Rim WOtW;! Non-Rim 

• or 
No. Type: 

1 0.3 
0.2 

2. 1.0 
I 0.1 

2 

• 

12 , 
2. 

250 

7 

12 

70 

\6 

" 96 

13 

• 
8 

• • 
II 

• 
23 

12 

0.8 

0.' 

0 .1 

' .0 

0.' 

7.3 

••• 
3.3 

' .3 
' .2 
I.' 
' .1 

3.' 
3.' 

1.0 ,., 
••• 
'.0 

' .3 
3.7 

8.' 
2 1.4 

0.' 

' .2 

3.1 

• of 
No. Type 

43 5.6 
2. 0 .3 

3 I.S 

S 0.9 

3 1.0 

7 

II 

• 
!1 

". 
14 

" 3 

" 23. 

240 , 
• 
• , 
7 

13 , 
3 

41 

I 

" , 

0.' 

I.' 
0.' .., 
7.' 

2.' ,., 
' .1 
' .3 

20.3 

' .7 , .• 
3.8 

• .> 
1.8 

2.' 
10.1 

11.9 

2.4 

11.1 

12.5 

3.8 

' .7 

13 ,275 65.9 645 3.2 1,060 

Neither Warted 
nor Rim 

No. 

610 

" 146 ... 
47 

73 .. 
II 

'" 
23. 

2\6 

" ... 
3! 

140 

'" 
" "' 28J ... 

10' 

" " 14 , 
38 .. 
31 

II 

1! 

• 
103 

" , , 
--' 
5, 160 

• of T,.. 
79.' 
7.2 

70.' 
83.S 

!.S.7 

11.0 

19 .8 

1.1 

0.' 
1.0 

37.5 

39.7 

".0 
12.8 

123 

14 .6 

26 .3 

27.0 

50.0 

38.S 

25 .2 

19 .0 

55 .6 

55.6 

14.9 

15.4 , .• 
J3.3 

18.0 

24.0 

2.4 

63.8 

19 .2 

50.0 

" .3 
76.0 

100.0 

41.7 

100.0 

25.6 

No . 

766 

.>3 

'" S38 

299 

.61 

247 
1,030 

228 

104 

1,446 

". 
.70 

'" 3,81 1 

212 

'" 1,672 

74 

3" 
1, 123 

2,468 

18' 
99 

23' 
91 

89 
II. 

2" 

". .2 
127 

370 

8 

391 

" 
2 

" __ I 

20,140 



Table 2.4. Detailed analysis sample djstribution across sites. showing the percentage each site-type group represents o/the total site 
hulk count, The detailed sample, and the total detailed sample/or that type. 

w.~ 

PiainGI'IY 
Uno OI'lY 
Lino FuJitive 
Polished TIn Gray 
Wide Neckbanded 
Narrow Ncckb.ooed 
Neck Corro,_ted 
PO Corrug"ed 
PD-m Corru,ued 
pm Corrugated 
Unidentified Corrugated 

TOTAL GRAY 

BMDI-PI Polished M1w 
BMlU-PI Unpolilhed M1w 
Early Jted MUI Blw 
Rl:d MeN B1w 
Etc.v.dIo 81 ..... 
Puca:o Blw 
Gallup B1w 
Chaco B1w 
ExOlic M1w 
PD-PD M/w 

TOTAL 
MINERAL-ON·WH1TE 

• 

No. 

16 

" ., 
ISO 
10 
/0 
12 
2 

I 

J 
3S3 

38 
34 
3 

14 

3 

.i .. 

2951 299·BMm 

" Si~ os 

0.' 
1.8 
3.0 

••• 
0.3 
0.3 

0.' 
0.1 

0.2 
11.3 

1.2 
1.1 
0.1 
0.' 

0.1 
0.1 
3.1 

• Delailed 

3.2 
10.9 
18.3 
29.8 
2.0 
2.0 

2.' 
0.' 

0.2 
..!.:Q 
70.2 

7.' 

••• 
0.' 
2.' 

0.' 
M 
19.2 

29...$1423 29511659 

" Site " " Si~ " 
'" ~ No. ..1tS Deuiled" Type No. RS Detailed " T~ 

2.1 

••• 
44.7 
27.7 

3.3 
1.7 

••• 
0.2 

1.0 

Q.i 
' .0 ... 
7.2 
0.' 
0.4 

0.' 
Q.1 
0.' 

44 
47 

• 
244 

340 

37 

• 

.. 

2.3 
2.' 
0 .2 

13 .0 

0.1 

1&.1 

2.0 
0.' 

2.' 

• 

••• 
7.' 
0.' 

38.3 

0.3 

53.4 

, .. 
I .' 

7.2 

' .7 
7.2 
I.' 

45.4 

0.2 

, .. 
' .3 
I.' 

0.' 

• 
2S 

• 
102 

144 

2S , 

30 

1.0 
3.2 
1.2 

13 .1 

18.5 

3.2 
0.' 

3.' 

' .1 
12 .8 

••• 
52.3 

75.0 

12.8 
3.' 

15 .6 

1.0 

3.' 
• •• 

19.0 

2.' 

4.2 
1.1 

0.3 

~ 

Q 
8 
:» a. 
S' a 

• 



• • • 
Table 2.4. (continued) 

295J 299-BMm 2951423 '29Sl16S9 

% Site % % Site % % Site % 
w.~ No. as Detailed %Typ<o No. as [)ctailed '-' Tn!! No. as Deu.iled %T~ 

BMm-PI PoJie.bed C/w 3 0.1 0.' I., 3 0.2 O.S I., 0.1 O.S O.S 
BMm-PI Unpolished C/w 0.2 1.0 
PD-PID C/w 2 0.1 0.' 0.' 
Mesa Verde Blw 2 0.1 0.' ••• 
Cbaeo-MeElmo Sf".,. 
CblUlka 8/'11 
Chuaka Whileware 0.1 0.2 0.4 
Red MeA Chtuk:r. 3 0.1 0.' 2.3 
Tullyan White-ware - - , 

TOTAL II 0.4 2.2 0.' 4 0.2 0.' 0.3 0.1 0.5 0.5 
CARBON-QN-WHJI'E 

Unidentified Whitewllre 35 1.1 7.0 3.1 " 3.2 ••• S .• • 3.1 53 

TOTAL WHfi'EWA1lE 142 ••• 28.3 1.1 II I S .• 17.4 0.' 37 , .• 19.3 0.3 

Pl.in Red " ' .7 13.1 69.3 0.1 0.5 0.' 
Decorated Red 0.2 0.3 
Polychrome , , - - , 

TOTAL REDWARE 0.2 0.3 " ' .7 13 .1 17.4 0.1 0.5 0.2 

Polished Smudged • 0.2 1.2 I.5 32 I.7 5.0 ' .2 7 0.' 3.' I .' 
Brownwue 66 3.5 10.4 88.0 2 0.3 1.0 2.7 
Mudware 0.2 '.3 0.1 0.5 8.3 
Navajo ~ - - - - - - -- - - -- - --

GRAND TOTAL 503 16.2 100.0 2.5 .37 33 .9 100.0 3.2 192 24.7 99.' 1.0 

Q 

~. 
!;l 

~ 



Table 2.4. (continued) to> 

"" 
n 
:r 

" 295J 628 29SJ 299-PI ~SJ n4 2951721 
0 
0 

" Site ~ • % Site • • ,; Site • • " Site • • > 
w.~ No. OS Detailed Typ< No. OS Detailed !]p. No. OS Detailed TYJ>' No. OS Detailed Type a. 

;l' 
0 

Piain Gray 149 2.2 17.2 19.5 69 ,., 27.9 '.0 120 '.2 22.1 IS.7 19 3.1 13.2 2.S -~ LiM Gray 204 3.0 23.' ll.4 26 2.' 10 .5 '.0 OS 2.3 12.0 10.0 14 2.3 '.8 2.2 
Lino Fugitive 4S 0.7 S.2 21.8 23 2.3 '.3 11.2 7 0.2 1.3 3.4 8 1.3 S.' S.' 
Polilhed Tin Gray 7 0.1 0.' 1.3 S O.S 2.0 0.' " ' .0 16.7 " Wide Neckbanded 1 0.1 0.3 • 0.' I.' 1.3 2 0.3 1.. 0.7 
Narrow Neekbanded • 0.1 O.S 0.7 10 1.0 '.1 1.7 0.2 0 .2 
Neck COttUg .. ed 
PU Conug_ted 0.1 0.1 2 0.2 0.' 0.2 
PH·m Corrogltcd 
pm Corrugated 1 0.1 0.' 1.0 
Unidentified Conugated ..2 .JU ~ .ll .ll .u Q..2 .1 0.2 ..lU !U 
TOTAL GRAY ". ' .0 47.8 7.0 153 is.4 61.9 2.' 193 '.7 35 .6 3.3 68 1l.2 47.2 1.2 

BMW·PI PoliJbed Mfw 87 1.3 10.0 14.8 11 1.1 ' .S I., 69 2.4 12.1 11.7 26 '.3 18.1 ••• 
BMW·PI Unpolished Mfw 120 1.7 13.8 25 .S 11 1.1 '.S 2.3 133 .. , 24.5 28.3 13 2.1 '.0 2.' 
Early Red MeA Blw 3 0.4 0.' 3 0.3 1.2 0.' 
Red MUll Blw 2 0.2 0.1 14 1.4 S.7 0.4 0.2 0.03 
Eacavadt Blw 1 0.1 0.4 O.S 
P\icrco 81 .... 
Gallup Blw 0.1 0. 1 S O.S 2.0 0.3 
Chaco B/w 
Exotic Mlw 1 0.1 0.3 3 0.3 1.2 0.8 0.2 0.7 0.3 
po-m Mlw ..l - q,1 !U .!! 0.8 .1:l 0.3 ..l !ll M iLl ~ - - -

TOTAL 217 3.1 25.0 2.0 50 S.' 22.7 O.S lOS 7.1 37.8 I.' ., ,., 27.8 0.' 
MINERAL-QN-WHrrE 

• • • 



• • • Table 2.4. (continued) 

2951628 29SJ 299-PI 2951 724 2951 121 

$ Site • • % Site • • % Site • • % Sile • • 
w.~ No. RS Detailed !l:E' No. RS [)elliil«l T~ No. R' "Deailcd T~ No. RS Detailed T~ 

BMID-PI PoJidlcd C/w 75 1.1 ' .7 39.7 2 0.2 0.' 1.1 " 0.5 2.' 7.' 2 0.3 IA 1.1 
BMm-Pl Unpolished C/w 68 1.0 7.' 68.7 2 0.2 0.8 2.0 6 0.2 1.1 6.1 
PRom C/w 0.1 0 .' 2 0.2 0.8 0.' 2 0.3 I.' 0.' 
Mua Verde Blw 
Chaeo-MeEimo Sf ..... 2 0.2 2.2 0.2 0.7 1.1 
Chuab Blw 2 0.2 0.8 U 0.2 0.7 0.' 
Chusb Whiteware 0.2 0.7 0.' 
Red Me .. ChUla 0.1 0.8 0.1 OA 0.8 0.2 0.8 
Tusayan Whiteware 

TOTAL 147 2.1 17.0 11.9 , 0.' 3.6 0.7 21 0.' ' .1 I.. 7 1.2 .. , 0.6 
CARBON-ON-WHlTE 

Unidentified Whitewafe 36 0.5 ' .2 3.2 19 I., 7.7 1.7 28 1.0 5.2 2.5 18 3.0 12.5 1.6 

TOTAL WHITEW ARE 400 5.' 46.1 3.1 84 ••• 34.0 0.6 "5 .. , 47.0 2.0 6S 10.7 45.1 0.5 

PI.in Red 7 0 .1 0.8 5.5 14 0.5 2.6 11.0 2 0.3 I.' 1.6 
De<:oAted Red 0.1 0.3 , 0.' 3.6 2A 29 1.0 SA 7.' 0.2 0.7 0.3 
Polychrome , - - , - - - - - - , - -

TOTAL REDWARE 8 0.1 0.' 1.6 , 0.' 3.6 U 43 I.5 '.0 85 3 0.5 2.1 0.6 

Polidled Smudged 39 0.6 '.5 10.0 0.1 0.' 0.3 49 1.7 OA 0.3 • 1.3 5.6 2.1 
Brownwue 
Mudware 6 0.1 0.7 50.0 
Navajo - - - J 11.1 0.' 100.0 

GRAND TOTAL 867 12.6 100.0 .A 247 24.8 99,9 1.2 542 18.9 100.0 2.7 144 23.7 100.0 0.7 

n 
~ 
3 
~. 

tl 



Table 2.4. (continued) IV 
00 

(") 
". 

8 
2951 629 2951 I;!~ 19SJ 627 > 

" Site ~ " Site • " Site • tf. 
w,. N •. RS Detloilcd " Type N •. RS Detailed " Type. N •. RS Detailed " TlPC 

... a 
Plain Gny .. 0.3 S.2 11 .5 " 0.' 2.' 7.1 162 0.2 2.2 21.2 
Lino Gny " 0.1 I., S.I .. 0.' 2.2 7.1 136 0.2 ... 20.1 
Uno Fugitive 3 0.2 I.S • 0.1 0.' 3.' • 0.1 2.' 
PoIilhed Tan Gny • 0.1 l.l 
Wide Neck-banded 28 0.1 I.. , .• 77 0.' 3.7 25.8 ISO 0.2 2.1 50.2 
Narrow Neekbandc:d .. 0.2 3.S 10.6 IS3 1.2 7.3 25.3 244 0.3 3.4 40.3 
Ned: Corrugated 4S 0. 1 2.' 1S.2 SO 0 .' 2.4 20.2 113 0.1 I.S 45.7 
PII Corrugated 21 0.1 1.2 2.4 46 0.' 2.2 S.3 ". O.S 7.4 54.0 
PO-Ill Corruglted • 0.4 2.' " 0. 1 1.3 43 .4 
Pm Corrugated 2 0.1 I.' 47 0.1 0.' d .2 
Unidentified CarNglle-d .ll U .li 2. ' --' U oM !M ..J.1! .Q,1 ...ll 1M 

TOTAL GRAY 325 1.0 19.0 S.S 443 3.S 21.2 7.S 1,449 1.7 20. 1 24.6 

aMID-PI Poliahed M /w 144 0.' S .• 24.S " O.S 2.' , .. 94 0. 1 I.3 \6 .0 
aMID·PI Unpolilhed MIw ., 0. 1 2.S '.2 34 0.3 I.' 7.2 .. 0. 1 0.' 14 .0 
Enly Red Me .. Blw .. 0.3 S .• 24.2 II. 0.' S .• 29.2 155 0.2 2.2 39 .0 
Red Me ... Blw '1& 1.3 24.S 11 .0 726 S.7 34.B 19.0 2,307 2.7 30.7 6O.S 
Esc:avad. B/w 3 0 .2 I.. • 0.1 0 .' 3.' 53 0 .1 0.7 25.0 
J'uerto8l ... 22 0. 1 I.3 I.3 36 0 .3 1.7 2.2 551 0.7 7.3 33.0 
Gallup 8Iw II 0.' 2. 1 13 0. 1 0.' 2.4 221 0.3 3.1 4L5 
ChIco Blw 3 0.1 ' .1 26 0.' 35. 1 
E.J;otic M/w 29 0. 1 1.7 7.3 37 0.3 I., ••• I" 0.2 2.2 41.0 
PJI-PIU M/w ---l!J. U 22.3 IS.4 .1ll .11. 111 l!:1 1.044 l.J: l!:.1 ru 

TOTAL 1, 147 3.S 67.2 10.11 1,390 10.9 .... 1l .1 4,683 S.S 64.8 44. 1 
MINERAL-ON-WHITE 

• • • 



• • Table 2.4. (cominued) 

2951 629 

~ Site • 
w.~ No. RS Detailed % !lEe No. 

BMW-PI Poliahed C/w 30 0. 1 1.9 15.9 22 
BMlD-Pl Unpolished Cfw , 0.3 '.1 1 
PD-ID CJw 12 0.7 S.1 , 
Me", Verde B/w 2 0. 1 ••• 
Ch.co-MeEimo 8/ .... 7 0.4 7.7 1 
ChU$U Sfw 3 0.2 2.' 2 
Chu,lt. Whitew.re , 0.3 2.1 " Red Mesa Chueka • 0.' '.2 " Tusa.yan Whitcw.~ ~ - - - -

TOTAL n 0.2 4.2 , .• 74 
CARBON-JN-WHITE 

Unidentified Whitewll1'C 101 0.3 '.9 9.0 m 

TOTAL WHITEWARE 1,320 4.0 77.3 10.2 1,599 

PI,in Red 7 0.4 ,., 1 
OeC{)T1lted Red 34 0 .1 2.0 9.2 23 
Polychrome - -

TOTALREDWARE 41 0.1 2.4 ' .1 24 

Polished Smudged .20 0.1 1.2 '.1 22 
Brownware 1 0 .1 1.3 
Mudware 
Nav-.jo Utilily 

GRAND TOTAL 1,707 '.2 100.0 '.6 2,088 

295J 1360 

% Site • 
RS Detailed %TlE" No. 

0.2 1.1 11.6 33 
0.1 1.0 16 
0.2 2.1 71 

2 
0. 1 1.1 1 
0.1 1.' 24 

0. 1 0.7 '.2 " 0.2 1.3 21.7 " - - -- ~ 
0.' 3.' '.0 332 

1.1 ,., 12.0 '" 
12.5 76.6 12.3 5,560 

0.' 0.' 2 
0.2 1.1 6.2 135 

-
0.2 1.1 4.' 137 

0.2 1.1 '.6 76 
3 

16.3 100.0 10.5 7,518 

29SJ 627 

",Site • 
RS Octlliled 

0.' 
0 .2 

0.1 1.0 

0.3 
0.1 1.1 
0.1 0 .' 
2J. 0 .' 
0.' 4.' 

0.6 7.' 

6.6 77.0 

0.2 1.9 

-
0.2 1.9 

0.1 1.1 

'.6 100. \ 

" TlE" 
17.5 
16.2 
30.2 ... 

1.1 
2L1 
33.6 
45.0 
lQ& 
26.9 

48.5 

42.8 

1.6 
36.5 

27.1 

19.4 
4.0 

36.4 

• 

i 
~. 

'" '" 



Table 2.4. (continued) w 
0 

() 
". 

i': 
0 

295J 633 ~9SJ 389 {Pueblo Alto} Grand Total 

~ % Site ~ % Site • ~ Ii Bulk j;l' 
w.~ No. ItS Detailed % Type No. ItS Detailed % Type No. Detailed Typ< " .. 
Plain Gny • 0.1 2.' /.0 29 0.' 3.' 766 3 .' /.. 
Lino Gray 0.3 0.2 m 3.1 45 .7 
Lino Fugilive 0.3 0.' 106 /.0 14.4 
Polished Tan/Gny S38 1.7 53.0 
Wide Ne<: kbanded 0.3 0.3 17 0.3 '.7 299 U 19.7 
N.rro ..... Neckbahded • 0.1 2.' /.3 110 0.1 1.0 18.2 661 3 .3 •. , 
Neck Corrugated 3 0.' 1.1 24 0.' '.7 247 /,1 17.1 
PO Conu,aled 10 0.1 3.1 /.1 392 0.' 7.3 45.0 1,030 ' .1 57.9 
PD-m Conug. ted • 0. 1 1.' 3.' II' 0.1 2.1 5004 11& 1.1 35.7 
pm Conuglted 7 0.1 1.1 ' .7 46 0. 1 0.' 44.2 104 05 63.8 
Unid«Jlified Conugated 40 0.' 11.& 1.' 1.184 L1 22.0 ill 1.446 Ll .ll 

TO'TALGRAY 87 /,1 27.4 U 1,917 1. 1 35 .6 32.6 5,99& 29.6 '.2 
BMW·PI Polished Mlw '" 2.' 90.1 
BMID-PI Ul'IpOlilhed MI"" 2 0.' 470 2.3 49.4 
Early Red Mesa Blw 21 0.' '.3 397 1.0 16.8 
Red Mesa BI ..... I' 0.1 '.0 0.' 31' 0.3 , .• ' .2 3,811 18 .9 22.9 
El<:av, d, Blw , 0.1 /.. 1.' 142 0.2 2.' 62.0 211 1.1 18.8 
Puerto B/w 3 0.' 0.' m 0.3 ' .3 53 .S 1,672 1.' 17.9 
OaUup B/w 14 0.1 • .4 0.' 1,043 /,2 19.4 62.4 m ' .3 12.6 
ct.aco Blw 3 0.' '.1 41 0.' 56.8 74 0.' 15.3 
Exotic M/w 18 0.1 '.7 ••• 137 0.1 2.' 34.7 3" 1.0 64.1 
PD-IDM/w 2Q !U 11:1 U '18 0.7 !U 1>.0 2,468 ru 10.8 

TOTAL 109 1.4 34.3 \.0 2.604 2.' 48.4 245 10,623 53.5 17.1 
MINERAL-ON-WHITE 

• • • 



• • • Table 2.4. (continued) 

1.9SJ 633 29SJ 389 <Pueblo Alto) Grand Total 

" Site % ~ Site % • .... ~ 
w.~ No. RS Detailed " Tl~ No. RS Detailc.d $ TUe No. Detailed Type 

BMID-PI Polished Cfw 2 0.' 1.1 0.' 189 0.' 46 .' 
BMID-PI Unpolished ClIO' 99 0.' 39.3 
PD·lie/w 42 0.' 13.2 17.9 98 0.1 1.8 41.7 23' 1.2 7.3 
Mesa Verde Blw 32 0.4 10.1 76.2 • 0. 1 ,., 42 0.2 26.' 
ctulco-McEimo Bfw 2 0.' 2.2 77 0.1 I.' 84.6 ' I 0.' ll.l 
Chuab Bf ... 1 0.3 0.' .1 0.1 U 71.1 11' 0.' 20.1 
Chudca Whitewart 2 0.' 0.' 138 0.2 2.' 56.6 244 1.2 21.3 
Red Mesa Chusb 29 0.' 22.5 129 0.' 41.2 
Tullayan Whitcwart - - - - ...±\ Q.,! ~ ~ !M ill 

TOTAL '1 1.1 25.' ••• 472 0.' ••• 38.3 1,232 '.2 15.4 
CARBON-ON-WHITE 

Unidentified Whiteware 2J 0.3 7.2 2.1 117 0.1 2.2 lOA 1,124 '.7 3.' 

TOTAL WHITEW ARE 2i3 2.' 67.0 1.. 3,198 3.' 59.4 24.6 12,984 ,.4 13 .2 

Plain Red 1 0.3 0.' • 0.1 3.2 127 0.' 65 .1 
Decanted Red 12 0.2 3.' 3.3 125 0.1 2.3 33.8 370 I., 16.9 
Polychrome .i !U II lM. ~ !U i2...Q ~ ~ 

TOTAL REDWARE 17 0.2 '.3 3.4 133 0.1 2.' 26.3 'OS 2.' 20.9 

Polished Smudged 0.3 0.3 130 0.1 2.' 13.3 391 1.9 18.4 
Brownwlle 3 0.1 ' .0 " 0.' 100.0 
Mudware • 0.1 33.3 12 0. 1 10.6 
N ..... jo Utility - - - - - - -- -- .....l - - -••• 10.5 

GRAND TOTAL 1,707 ' .2 100.0 ••• 2,038 16.3 100.0 10.S 19,848 

Column key: 
No. "" number of specimcll5 of !his tyPc from this lite in the dCllIiled sample. 
% Site RS so number divided by the bulk count for the aile. Q 
% Detailed _ number divided by the site', whole detailed sample. OJ 
% Type _ numbu divided. by the number of specimens of the type in the total detailed sample. ~. % Bulk Type _ detailed number divided by bulk number for each type . 

~ 

'" -
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detailed analysis, but this, of course, makes the sam
ple less systematic. Generally, the rough sort counts 
do not reflect matching, while the detailed counts do. 
This has the effect of depressing the percentages 
slightly when comparing detailed counts to rougb sort 
counts. Worked sberds were also included in the 
detailed sample. The intent of the detailed analysis 
was to include aU observations on each sherd/vessel. 
but exigencies of time and avoidance of -nipping
some specimens meant that temper was not observed 
for all items in the detailed analysis. 

What is this sample, then'! Particularly in the 
time span from around A.D. 950 to 1150, it is large 
enough to likely represent the assemblage of vessel 
forms. designs. sources, and other attributes in use in 
Chaco during those centuries. Based on the detailed 
analysis sample. Table 2.5 summarizes the 
occurrence of the ceramic types by time groups. The 
lime groups shown in the table, which were 
established for the entire Chaco Project, were based 
primarily on ceramics but also on other contextuaJ 
and chronological considerations. All the time 
periods are shown in Table 2.5, but ensuing tables 
use only the time segments of a bundred years or 
less, omitting the ambiguous, loog..gpan groups. This 
practice reduces the sample size, but makes the 
temporal trend in question more reliable. 

Type Descriptions 

Types as Temporal Control 

Our analyses of the ceramics from Chaco 
attempted to push the amount of information obtained 
from this artifact class, but there is little doubt that 
chronological placement of deposits remained the 
most important contribution of ceramic classification. 
The remarkable regularity over space and relative 
rapidity with which pottery decoration and manipu* 
lation changed through time in the northern Southwest 
provide the basis for much of what archeologists have 
been able to figure out about cultural process and 
history. Windes (J987:240-248 et seq., 1993:307-
335) discusses at length the project's use of ceramics, 
temporal control, and the association of absolute dates 
with ceramic assemblages. 

Type Definitions 

Placement of ceramics into type groups is much 
debated and sometimes treated as nearly mystical. 

The system of type identification has a long history 
and has become extremely complicated (see Colton 
and Hargrave 1937; Oppelt 1988). Each analyst 
brings his own template for types to the process of 
dividing a collection of pottery into groups. These 
templates are based on the individual's training and 
understanding of published descriptions, and they 
evolve as the individual handles more and more 
sberds. Peter McKenna and Thomas Windes made 
almost all of the type assignments for the Chaco 
Project They both received training from Florence 
Hawley Ellis and Alden Hayes, both of whom have 
long histories of pottery description (see, for 
example, Hawley 1936; Hayes 1964, Hayes and 
l...aDcaster 1975). Hayes directed the survey and thus 
McKenna and Windes worked closely with him and 
could become clear on his understanding of type 
definitions. Toll received some training from David 
Bretemitz, but most of his understanding of types 
came through working with McKenna and Windes. 

The definitions in Appendix 2A are based on 

• 

this cumuJative experience and are taken from several 
sowces: Windes' (1984b) summary of Chaco Cibola • 
series for the second Cibola Whiteware Conference 
(1958) (also Windes 1985); Windes' (1977) work 
with the Coal Gasification Project (CGP) ceramics 
from the Cbuska area, which in tum relied on the 
work of Peckham and Wilson (1964); Windes and 
McKenna's (1989) descriptions of types for a New 
Mexico Archaeological Council ceramics workshop; 
and a series of type descriptions found in the 
cenlmics sections of site reports (McKenna and Toll 
1984, 1991; Toll and McKenna 1987, 1992, 1993). 
Some of the groups defiDed here are types in the 
traditional sense: Red Mesa, Puerco, Escavada, 
Gallup, Chaco, Chaco McElmo, Cbuska, and Mesa 
Verde Black-on-whites conform to established 
decorated types, as does Lino GTay, IlDlOIlg the utility 
wares. Other groups are broader sorting categories, 
intended for a greater refinement phase whicb was 
not carried out, primarily because of changes in 
personnel. Appendix 2A provides the criteria used in 
including ceramics in the various groups. The 
sorting categories which are not conventional types, 
such as Basketmaker III-Pueblo I Polished Minenll
on-white or Pueblo II-m Mineral-on-white, or 
unidentified whiteware cover two situations: sherds 
that could be placed into less common, more specific 
types and sberds that lack sufficient decoration or size 
to be placed into a type. In cases wbicb could have • 
been more specifically typed, some chronological 



• • Table 2.6. Occurrence of ceramic types in time groups, detailed analysis sample. 

w.~ 

PI. in Gray 
Uno Gray 
Wide Ne<:kbandcd 
Narrow Nec~ed 

PH COn'llgatcd 
PH-ill ComJgalcd 
PIll Corrugated 
Unident. Conugated 
Neck Conugaled 
Lino Fugitive Red 
Obelia" Gray 

GRAYWARE TOTAL 
Graywan: Percent 
Temponl Petceru 

BMill-PI M / .... Polished 
BMm-PI M/w Unpolithed 
Early Red Mesa B/w 
Red Mesa BJw 
e.cavad.ll BJw 
PueNo B/w 
Gallup Blw 
ChiCO Blw 
Exotic M/w 

MlNERAL-ON-WHrTE TOTAL 
Mineral-on-white Percent 
Tempoflll Percent 

, ... 
44 
47 

• 
243 
339 

5.6 
59.3 

37 
9 

-
46 
0.' 
8.0 

-
16 

" 

" III 
399 

••• "3 

" " 

-.. 
1.1 

16.7 

700-820 

211 
IJ1 
17 
19 
2 

13 
I 

" .ll 
.42 

7.3 
49.0 

III 
163 

8 
32 

, 
...i 

32. 
' .1 

35.9 

820-920 

27 
20 
24 
23 

• 
, 
• 
2 

III 
1.8 

29.8 

41 

" 22 
139 

2 

..1. 
229 

2 .9 
61.4 

920-1020 

I" 
93 

141 

2" 
112 

9 , 
" 141 , 

--' 1,004 
16.6 
28.1 

I .. 
46 

20. 
1.643 

12 
46 

IO! 
1 

-ll 
2,262 

28 .6 
63 .4 

A.D. 

1020-1120 

21 
I , 
" 33S 

" 13 
939 

9 

1,439 
23 .' 
44. ' 

I 

• 
129 
103 

'" 877 
31 

...ll 
1,457 

18.4 
45.3 

1120-1220 920-
1120 

29 
9 
13 

" 20 28 
73 3 
33 2 
92 12 

16 

219 171 
3.6 2.8 

30.S 28.S 

17 
13 
30 

• 252 

" 2 
30 11 
53 28 
9 2 

12 ..l§. 
163 371 

2.1 4.7 
22.7 61.7 

820-1220" 1220-

8 
I 

• 
I 
I 

1320 

, , 
• 
-- -" . O.S 0.1 

26.9 40.0 

• 
I 
3 

33 

I 

• 
2 

.. 1 
" 4 0.' 
49.0 20.0 

820-1020 

IS 
21 , 
12 

I 

3 

• 
3 

64 
1.1 

25 .7 

36 
13 
24 
70 

3 

...! 
IS' 

1.9 
62.3 

500-1200 

13 
30 

2 
I 

3 
I 

12 .. 
" I.. 
61.4 

10 
20 

2 
2 

.1 

" 0.4 
25 .0 

• 

~ 
~. 

w 
w 



Table 2 .5. (continued) '" .. 
n 
or ., 

A.D. n 
0 

w.~ 92().1J20 11 20-1320 10000J04O 700-1020 1020-1220 900-1120 820-1120 600-820 T",,1 ON ~ 
Plain Gny 2 2 49 • 22 2 141 "6 4.7 '" Uno Gray 42 71 10 3 lI. 641 4.0 II 
Wide N«-kbaoded " 14 4 1 207 J.S ~ 

Narrow N~kba.ncled. , lI2 3 4S IS 3 6" 3.' 
PD Corrugated 6 4 204 2S 246 12 1.004 6.2 
PH-ID Corrugated , 2 22 6 61 • 215 I.. 
pm Corrugated , II 2. 1 103 0.6 
Unidcnt. Conugated U • '1 .. 42 4 2 1,437 ••• 
Neck Corrugated 3 30 10 • 228 I.. 
Uno Fugitive Red 2 1. 1 24 203 1.3 
Obelisi.: Gny - - ...l - - _ 1 ...2 -.2ll ...ll 

GRAYWARETOTAL " l' 62. .. 124 "1 49 298 6,053 37.5 
Grayware Pcn:enl 0.' 0.3 10.3 1.6 2.0 8.0 0.8 ••• tOO.O 
Temporal Percent 33 .8 38.3 29.8 41.0 4l.S 30.3 23.8 54.1 

BMW·PI Mil" polished 30 22 l' 61 '" 3.6 
BMlll·PI Mlw unpolished 18 4S 1 10 • 71 '82 2 .' 
Early Red MC511 Blw 40 1 2 12 12 2 374 2.3 
Red Mesa Blw I' 2 790 I. 43' 101 3,669 22.7 
Eacavad. Blw 2 20 8 30 1 209 1.3 
Puerco Bfw 2 '2 21 117 , '15 3.4 
Gallup Blw 8 271 63 217 • 1,642 10.2 
Chaco BJw 1 2 3 20 71 0.4 
Exotic Mlw II • .2 .1 .ll 72 -1 - -1!i ~ 

MINERAL-ON-WHITE TOTAL 39 6 1,292 71 129 .2. 1.0 134 7,921 49.1 
Minenl-.:on-white Percent 0.' 0.1 16.3 0.' 1.6 11.7 1.8 1.7 100.0 
Temporal PC(¢cnt 24.8 12.8 61.8 29.7 43.1 58 .2 68.0 24.' 

• • • 



• • • Table 2.5. (continued) 

A.D . 

w.~ SI"" • 00. 700-820 820-920 " .. 1020- 1120-1220 920-11Z0 820-1220' 1220-1320 920-1020 500-1200 
1020 1120 

BMm·PI C/w poliahed 3 3 i9 • .. • 3 • 3 
BMW-PI Clw u~1hod , 

" 3 I 
PD-W C/w " 11 77 • , 3 3 3 
Mua Verde Blw 3 3 • 3 
Chaco-McElmo Blw I I 71 3 • 
TuNlY'D C/w 3 " i3 3 
ChUln 81\11 I 3 " 17 3 3 
ChUIU C/w 3 • 36 " 64 , 
ChUIU Red Me .. dctian J .2 ...ll ~ --1 ..§ ..l , ...! ...! 

CARBON-ON-WHITE TOTAL 3 3 33 20 IS. m 346 36 17 • 16 Il 
Carbon-on-white PcNclll 0.3 0.3 2.7 I.' 15.2 14.2 20.3 3.0 I.. 0.7 1.3 1.0 
Tempora'i'en:cnl O.S 0.' 3.7 S.4 '.2 , .• J4.3 6.0 16.4 40.0 ••• ••• 

Polilhed Smudged 32 i3 " 3 47 IS 32 • , • Smudged Plerccm ' .3 3.' 143 0.' 12.2 22.1 ' .3 I .' U 1.0 
Temporal Percent , .• 2.' '.1 0.' U 2.' .. , 1.0 ••• 2.' 

Brownw.~ 66 2 2 
Mudw.re 2 

Temporal PCI'tt:nl II.S 0.' 0.3 0.' 

Plain ~d .. 14 2 3 3 I I 3 3 
Decor.ted Red l4 • 67 62 " 16 2 10 
Polychrome , - ...i , , 

REDWARE TOTAL .. I " 10 70 62 " 17 3 i3 3 
Redwtre Perccnr. 17.4 0.2 '.7 20 14.2 12.6 11.2 :U · 0.' 2.' 0.' 
TcD1p()rll PCf'(:cnt 15 .0 0.2 ' .3 2.7 2.0 I.' 7.7 2.S 2.' S.2 2. 1 

TEMPORAL TOTAL S72 SOl 902 373 3,567 3,2 16 717 601 104 20 '" 140 
PERCENT 3.S 3.1 S.' 2.3 22.1 19.9 • .4 3.7 0.' 0.1 I.S 0.' 

• Included lime group A.D . 920-1220, n - 16 . 
t '" trace. (") 

" ~ 
~ . 

n 
~ 

w 
V> 



Table 2.5. (conJinued) w 
a-

n 
". ., 

A.D. 0 
0 

W'R 920-1320 1120- 1320 1020-1040 700-1020 1020-1220 900-11 30 820-IIZO 6O().8W ToUl ON > a. 
BMnI· Pl C/w poIilhed. 2 • 25 • 2 47 183 1.1 iil' 
BMW·PI C/w unpolimcd , 32 I 33 98 0.' 

0 -~ PD-lUC/w 24 " 19 II 17 • 232 I.' 
MeA Verde B/w 23 3 I 42 0.3 
Chaco-McEimo Blw 2 2 , 90 0.' 
'J\IUyID CIVIl • , 29 88 " Chuw Blw I 13 , 10 112 0.7 
Chum C/w 2 23 • 24 3 23. U 
Chusu Red Mesa dnign - ..l2 .1 J ...2 J - 129 !U 

CARBON-ON·WHrrE TOTAL S4 18 108 60 34 98 12 80 1,213 7.' 
Carbon-on-white Percell! 
Tcnvorn PercclII 

Polidled Smudged 32 13 " 3 47 " 32 • , , 
Smudged Pcrcc/U 
Temporal Percent 

QrowtlWlrc 66 2 2 
Mudwlrc 2 

Terl1p()ral Percent 

Plain Red 86 14 2 3 3 I 3 
~Onl!ed Red. 34 8 67 62 48 I' 2 10 
Polychrome , 

REDWARE TOTAL 
R.cdwlrc Pt:rccnl 
Temporal Percent 

TEMPORAL T<Yr At 
PERCENT 

• • • 
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tightness is lost. Others of these categories, such as 
Pueblo II·III Mineral-oo-white, unidentified 
whiteware, unidentified corrugated, or plain gray are 
necessary in any archeological analysis for items 
which cannot be typed. The grayware sorting 
categories monitor temporally sensitive attributes 
closely enough that little chronological information 
was lost. Even more than the early decorated wares, 
where the rough sort ~types· cost some resolution, 
the categories for exotic pottery resulted in lost 
information: polished smudged. decorated red, plain 
red, Pueblo II-III Carboo-on-wbite and exotic 
mineral-on-white each subsume several more 
traditional types that would have provided useful 
information as to date and source. In the Chuska 
carbon paint series Cbuska Black-on-white was 
identified. as was Chuska carbon paint with Red 
Mesa designs, which groups Tunicha, Burnham, and 
Newcomb Black-on-whites, but preserves temporal 
placement. Other Cbuska types were placed in the 
broader Chuska Carbon-on~whi.te group. 

An important part of eacb type definition is the 
set of attribute tabulations taken from the detailed 
analysis (see Appendix 2A). The tables in Appendix 
2A quantify at some length the constellations of 
attributes that fit into types as perceived by these 
analysts. There are, of course, many aspects of 
placing a sberd in a type that cannot be coded for a 
computer; these descriptions attempt to provide some 
of tbose less quantifiable attributes. In using these 
tables the reader will notice that not aU attributes add 
to the total number of specimens in the type group. 
Cases with missing observations are not included in 
the tabulations. Missing observations result from 
several circumstances: inability to observe an 
attribute (such as temper in a very small or worked 
sherd), cbaoges in recording systems (see Temper 
and Paste section), and occasional uncorrected coding 
or keypunching errors. 

A range of statistical techniques was used to aid 
in summarizing and comparing the typological and 
technological groups created by the analysis. Most of 
these techniques are simple, such as means and 
standard deviations and chi~square analyses of 
distributions. At the time when most of the analysis 
was performed, we were excited by the prospect of 
being able to quantify diversity of various attributes 
as a means of evaluating the likelihood of specialized 
production baving taken place; as discussed in the 
Ceramic Production section, it bas been widely 
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assumed that specialized production will be 
manifested in pottery as reduced variability (e.g., 
Rice 1981). The widely-used Shannon Weaver 
indices of heterogeneity, evenness, and richness from 
ecology (Pielou 1969) bave great conceptuaJ appeal 
because they provide apparently comparable numbers 
that take into account the frequency of categorie5 and 
their distribution within a sample. Jim Judge devised 
a computer routine that calculated the Shannon 
Weaver diversity and evenness indices using natural 
logs (as presented by Lasker 1976), which we used 
on a wide variety of distributions. including design 
elements and vessel forms. We were aware that 
sample size bad an impact on results, but we were 
not aware that this technique assumes infinite samples 
nor were we cognizant of the complexity-and 
controversy-involved in the interpretation of these 
indices (Bobrowsky and Ball 1989; Kintigh 1984; 
Peet 1974). Although these indices are not 
comparable across types with greatly differing sample 
sizes, aU the elements are not equivalent, and there 
are statistical arguments about measuring diversity, 
they oonetheless do give an idea of the complexity of 
design within the types, and they have been left in the 
tables. 

As is true of many typological analyses, 
different attributes were given different weight. In 
this analysis, for example, paint type was a critical 
attribute, slipping was important but not absolutely 
critical, and temper and surface treatment were more 
important in some types than in others. Other 
analyses use temper as a critical attribute and put less 
weight OIl paint type, while stiU others cite design as 
most important. Because of its rernporaJ significance, 
design style would make the most useful basis for 
classification at the highest level; this is more or less 
the approach endorsed and followed by Goetze and 
MiUs (1993:24), although technological attributes 
crosscut some design categories in their analysis as 
well. 

In retrospect, the present analysis could have 
been best served by having a strictly design-based 
classification within which attributes sucb as temper, 
paint type, and slip cooJd have been monitored. This 
state was most nearly attained in the graywares, 
whicb were grouped strictly by rim form and surface 
treatment, with other attributes monitored in terms of 
those groups. Decorated groups were treated more 
variably. Type names carry polythetic, unquan
ttfiable information in a four·tier typology: ware, 
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design style, traditional detailed type, and rough sort 
type. Many sherds could not be placed in all four 
tiers. but in a -detailed analysis, · each should he 
pushed as fat as possible. 

Ware Asspnblages through Time 

Implicit in aU the type assignments is a higher 
level assignment to a ware group. In the Chaco 
assemblage there are four ware groups: gray. white, 
red, and brown. Placement in a ware group is based 
00 surface and paste texture, decoration, and, of 
course, surface color. Usually there is little 
ambiguity in ware placement. although in some 
coarser earlier sherds and in cases of misfiring, there 
can be some question. Within these ware-color 
groups there are some basic subdivisions: 
whitewares can be divided by paint type (mineral 
versus organic paint), and the "red" wares include 
"orange" ware, and, in facl many redware sberds are 
more orange than red. Most, but not all , of the 
brownwares here are polished smudged vessels. The 
occurrence of these various wares in Cbaco changes 
substantially through time. Table 2.6 presents the 
wares by well-defined time groups within the detailed 
analysis sample. Several important trends are visible 
in the data. Early assemblages are dominated by 
gray, red, and brownwares, with the occurrence of 
whitewares gaining greatly after A.D. 800 (see also 
Wilson and Blinman 1995:75). The earljest 
brownwares are probably from early experimentation 
with self-tempered alluvial clays, and the early 
redwares (and perhaps brownwares) are likely to be 
noolocal. Decorated wares are uncommon before the 
A.D. 700s, as seen in the high percentages of 
grayware.s in the A.D. 6008 and 700s. The 
prevalence of mineral-painted whitewares from A.D. 
900 to 1100 is clearly visible, as is the switch to 
carbon paint around A.D. 1100. After the earliest 
period, red and brownwares are always present, but 
always in low frequencies. 

The Place of Paint Type in Chaco Project TyQe 
Definitions 

Although design style is often considered 
primary in making t)'pe assignments, paint type is a 
critical variable in type placement in the system used 
by the Chaco Project. AJthough there are a few 
peculiar placements in the data set such as carbon
painted sberds in MBasketmalcer III-Pueblo 1 Mineral
on-white~ or mineral paint codes in Basketmaker Ill-

Pueblo I Carbon-on-white, there are no examples of 
items with carbon paint having been placed in GaUup 
or Pueteo Black-on-white. Usually a matte black, 
mineral paint in the Chaco series also occurs in other 
colors: brown and red may well result from firing 
variations; rare greenish items may bave 
compositional peculiarities; a small percentage of 
cases have what bas been called ~glaze black. ~ 
Rather than being a true glaze, this is probably 
thickly applied and highly·fired mineral paint that 
takes on a shiny, melted appearance similar to glaze 
paints. There is, of course, observable variability in 
carbon or organic paint just as there is in mineral 
paint. Carbon paint is sufficiently rare in these 
collections, however, that DO internaJ variability was 
monitored. The final paint type monitored, "mineral
carbon,· was used almost exclusively for decorated 
redware pottery, although jl was coded for tiny 
percentages of a number of whiteware types. 

There is a clear association of paint types with 
time (Table 2.7) . In keeping with a pan eastern 
Aoasazi shift at around A.D. 1100, carbon paint is 

• 

far more abundant in the latest Chaco time periods. • 
Organic paint also occurs above the expected in the 
Pueblo I time period. Within mineral paints, almost 
aU reddish paint occurs in the earliest vessels , where 
it is the most common paint type; by the A.D. 9OOs, 
red mine11li paint is quite rare, presumably because of 
improved firing atmosphere control (Table 2.8). 
Brown paint, also presumably the result of firing 
imperfections, also decreases in frequency througb 
time, although it is present in substantial percentages 
throughout the sequence. The unusuaJ greenish paint 
OCCllfS in about the same frequencies in aU time 
periods but farthest above expected in the A.D. 1100 
to 1200 period, while mineral glaze is most marked 
in the A.D. 1040 to 1100 period. 

Painted rim decoration is very consistent 
throughout the mineral paint sequence. Of the post 
Pueblo J items with observable paiot on the rims, 80 
to 90 percent are painted with a solid line. Where a 
soljd line is present it nearly always has a small gap. 
At the end of the sequence, dotted or dasbed 
("tickedM) rim paint becomes popular, especially in 
carbon-painted vessels such as Chaco McElmo and 
almost always Mesa Verde Black-on-whites, but 
ticking makes up a very small percentage of the total 
assemblage. Carbon-painted vessels more frequently 
have unpainted rims: the early types have much • 
higher percentages of unpainted rims than painted 



• • • Table 2.6. Ware by time group. 

w~ 

Gra.mlf~ Mincra.l-on-white C.rbon-on-white - Re4~I_re _ _ Bfm'!.nwlre 

Tilm (A.D.) No. % lime No. % lime No. % lime No. " lime No. "lime Toul No. 

soo. 339 59.3 .. '.0 3 o.s 86 15.0 98 17. 1 S72 

'00. 145 78.0 30 16.1 o.s o.s 9 , .• 186 

700-320 738 50.1 '" 33 .2 113 7.7 " 3.7 80 s., 1,474 

820-920 II I 24.' 30J 61.8 20 U 10 2.2 3 0.7 447 

920-1040 1,565 23.' 4,534 69.1 283 '.J 116 1.8 68 1.0 6,566 

104().1100 1.439 39.3 1.904 52.0 172 ' .7 62 1.7 86 23 3,663 

1100.1220 219 28.3 22, 28.9 '" 3 1.7 52 '.7 34 ... m 

1220-1320 --' 38.1 _ s 23.' ~ 311. 1 - - ---ll 
TVTAL 4,564 7,535 84' 381 378 13,704 

% ofToul 33.3 55.0 '.2 2.' 2.' 

~ 
fi" 
is 
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Table 2.7. Whiteware paint by time group. 

Mi~ral Red Mineral Brown Mineral Black Mineral Grun Carbon Minenl Glue T",,' 

Time No. • No. • No. • No. • No . • No . • No . • 
A.D. 500. 21 44.7 16 34.0 7 14.9 2.1 2 ••• 47 0.6 

A.D. 600. 14 70.0 , 25 .0 '.0 20 0.2 

A.D. 700-820 39 6.' 2" 39,8 2" 33.7 , I.S 113 18.6 606 7.2 

A.D. 820-920 7 2.2 " 27.4 201 6\.& 2 0.6 " 6.' • 1.2 325 3.' 

A.D. 920-1040 IJ2 2.7 1,096 22.S 3,271 67.1 47 1.0 183 , .• 47 1.0 4,876 .'17.8 

A.D. 1()4()..llOO 39 I., ". n.' 1,2S1t 61.8 " 1.3 173 ' .3 57 2.7 2,083 24.7 

A.D. 1100-1200 7 I.S 74 15.9 "' 24.7 13 2.' 2" 52.8 II 2.4 466 ,., 
Post A.D. 1200 --' 38.5 ~ 61.5 - ---11 0.2 

S TOTAL '" 2,019 5,091 100 ." "' 8,436 

% of Total 3.1 23.9 60.3 1.2 10.0 1.4 100.0 

Three minerai-(aroon (1 in A.D. 920-1040 and 2 in A.D. 1040- 11(0) are not IIhown. 
i' = 1538.6. df = 20, C = .393, 2 eel" upected <5, with mineral caroon eliminated and til'$!. thru lime group. combined and lart two 
Lime group .. combined. • 
Table 2.8. Paint by vitrification. 

Vitrifiu lion 

Absen' Pre~nl Marked T"",' 

PlIinl Type 
No. • 0' No. % ofP,int No. • 0' No. " of Total 

Fallll Paint 

Mineral Red 143 47.0 88 28.9 73 24.0 304 2.' 

Mineral Brown 6" ".1 m 35.2 ." 36.1 2,350 22.5 

Mineral Black 1,129 18 .0 1,972 3\ .4 3,181 SOli 6,282 60.0 

Mineral Green " 35 .0 38 32.5 " 32.5 117 1.1 

Mineral Carbon 73 25.3 12' 42.9 92 3 1.8 '" 2.8 

Carbon 133 24.0 46' 48.1 271 27.9 972 9.3 

01= - -' 2.7 ----'!. 14.1 ...ill 83.2 ~ 1.4 

TOTAL 2,234 3,538 4,641 10,463 

$ OF TOTAL 2\,& 33.8 44.4 100.0 

Painted item. with vitrification code~ only. • 
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rims and this trend continues into Pueblo II-III 
Carbon-on-white, although tltis group bas 27 percent 
dotted rims. Cbuskan types have more solid-painted 
than unpainted rims, but still a predominance of 
solid-painted rims. The greater frequency of 
unpainted rims in carbon paint types suggests that it 
may be more difficult to get carbon paint on the rim 
to last through the firing process. 

Mineral paint is a requisite attribute io this 
classification for all Cibola Chaco Whileware types 
except the latest one, Chaco McElmo Black-on-wbite. 

The Place of Slip in Chaco Project Type 
Definitions 

Slip and surface texture are the two most 
important attributes used in distinguisbjng ceramics of 
the Chaco series (Windes 1984b:lOO; Windes and 
McKenna 1989:4). This slip is a flat white, usually 
applied very sparingly. It is virtually never crackled; 
indeed, crackled slip would usually result in the item 
being placed in the exotic category, the empiricaUy
based assumption being tbat it probably came from 
north of the San luan River. Chaco series sherds are 
generally well-polished, though the degree of polish
ing varies, which affects the glossiness of the surface. 
The slip is often washy enough that it is possible to 
see the body clay through it in some places. In 
accord with the sparing use of slip, bowl exteriors 
are often unslipped. Quite commonJy on both bowls 
and jars, the slip was extended over the rim from the 
slipped surface onto the unslipped surface in a regular 
band. This practice was named ·slip slop· by 
Roberts (1927:85-86) and was monitored by the 
detailed analysis (illustrated in Windes 1984b: 101-102 
and 1985:25, 28). Slips were uncommon in tbe 
earliest decorated types, becoming commonJy u.<red in 
Early Red Mesa Black-on-white (mid A. O. 800s). 
Over two-thirds of Red Mesa Black-on-white bowls 
Ilre slipped on both sides, but after that time slip 
coverage decreased. In Puerco, Escavada, and 
Gallup Black-on-white bowls combined, only 24 
percent are slipped both sides, with slip slop on 19 
percent and 42 percent slipped only on the interior. 

The Place of Temper in Chaco Project Type 
Definitions 

Most type descriptions include mention of the 
predominant tempering material, and temper is a 
prime criterion for separation of many whole 
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typological series. Modally, Chaco Cibola types 
contain some form of sand and ground-up sherds for 
temper, and those tempers are used to identify that 
series in locations where it is not common. After 
Pueblo I, three-quarters or more of all Cibola 
Whitewares contain sherd temper, although its use in 
Cbuskan types is considerably less (Figure 2.2C). As 
can be seen from the type tables in Appendix 2A, 
temper was not used as a primary criterion for type 
placement in the Chaco Project analysis. For 
example, a whole series of type names has been 
created for mineral-painted, trachyte-tempered 
c~ramics (see Peckham and Wilson 1964; Windes 
1977), but sberds displaying these attributes were 
included in the more general Cibola type names here. 
This is not to say that type placements were -temper 
blind.· Some tempers are quite evident througb 
visual inspection, and sherds that were unusual or 
difficu1t to classify were examined under magnifica
tion, so that the analysts were more often than not 
aware of the temper as they typed sherds. 

Trachyte-tempered, minerai-painted, black-on
white pottel)' in these coUections is virtually identical 
to other Cibola series pottery in slip, design, and 
paint, and inclusion of these items in one group 
makes sense. There is no doubt that pottery from a 
large area is present in this more inclusive group, 
most of which cannot be as fmely sourced as pottery 
tempered with trachyte. The primary influences of 
temper on typological placement were to place 
mineral-painted items in the -exotic mineral- group 
(though surface texture was at least as important in 
these placements), and to place Chuskan Whitewares 
with organic paint in tbeir appropriate type groups. 
Since the graywares were not placed in typological 
groups during the analysis. temper bad little effect on 
grayware typing. 

The references for primary types given in the 
descriptions in Appendix 2A are those which most 
nearly match the usage in this analysis. or where we 
have provided detailed descriptions of our use. 
Types with similar design styles from other ceramic 
series have been indicated. Standard references for 
other series include Peckham and Wilson (1964) and 
Windes (1977) for the Cbuska series, Breternitz et al. 
(1974) for the Mesa Verde series, and Colton and 
Hargrave (1937) for Tusayan types. 

Red and orange pottery-redwares-found in 
Chaco fall into five groups which are distinguished 
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Sherd Temper in Graywares 

25 

o Less than 50% Sherd Temper 
[%I More than 50% Sherd 

20 _ Nearly all Sherd 

15 

10 

5 

Uno Gray Narrow Neckbanded Pit Corrugated Pili Corrugated 
Wide Neckbanded Neck Corrugated PII-III Corrugated 

Ceramic Type 

Figure 2.2A. Histogram showing occurrence oj sherd temper in graywares. Cases containing no 
sherd temper are not shown (note difference in grayware and whiteware scales). 
Sample sizes may be found in Appendix 2A. 

by combinations of paste and surface attributes. In 
order of abundance in the Chaco collection these 
groups are the San Juan Redwares (Breternitz et al. 
1974; Hegmon et al. 1995), the White Mountain 
Redwares (Carlson 1970), the Tsegi Orangewares. 
Woodruff Red. and the Cbuska Redwares (Peckham 
and Wilson 1964; Windes 1977). Although these 
groups are quite readily recognized, the rough sort 
strategy led to their placement in two groups (deco
rated redware and plain redware). As discussed in 
Appendix 2A, it is possible to partially recreate the 
areal groups based 00 recorded paste attributes-espe
ciaUy temper. This practice was followed for break
downs in the type attribute section (Appendix 2A). 

Hachure and Chaco 

Partly because of the type name, Chaco Black
on-white, bacbure is firmly associated with Chaco in 
many minds. There i! a great deal of hachured 
pottery in Chaco Canyon-30 perceot of all painted 
elements are some form of bacbure (Table 2.9)-OOt 
to some degree, that OCCUJTeoce is a function of time 
as much as a function of space because hachure is a 
common eleventh and early twelfth century motif (see 
Toll et al. 1992). Table 2.10 shows all sherds in 
each type. the sum of all painted design elemeots 
witbin the type, and the percentage of the painted 
elements that are some form of bachure . 

• 

• 

• 
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Sherd Temper in Mineral Whitewares 

100 
o Less than 50% Sherd Temper 
I'Zi'J More than 50% Sherd 

90 

!Ill 

70 

- 60 c: 
OJ 
E 50 .. 
Q. 40 

30 

20 

_ Nearly all Sherd 

6M3-PI Unpol. Early Red Mesa Escavada Gallup 
8M3-PI Pol. Red Mesa PUerco Chaco 

Ceramic Type 

Figure 2.28. Histogram showing occurrence o/sherd temper in mineral-painted whitewares. Cases 
containing no sherd temper are not shown (note difference in grayware and whiteware 
scales). Sample sizes may be found in Appendix 2A. 

Early development of designs proceeded from 
isolated designs to designs along continuous lines 
bisecting or quartering a vessel, then to designs 
pendant from rims, then to predotninately band 
designs ~ Red Mesa. Through time, the increasing 
importance and variety of closed whiteware forms 
can be seen to contribute to the change from isolated 
and rim-oriented designs to band designs. 
Subsequent to Red Mesa, design layouts shift to more 
complex deployment of designs in decorative fields . 
concurrent with a florescence in the use of hachure 
(Figure 2.3). 

Hachure is an especiaUy intriguing method of 
decoration because of its C<HlCCutrenee with the 
Classic Bonito portion of Chacoan prehistory. After 
scant use in basketry and the earliest painted Anasazi 
ceramics. the use and varieties of bacbure gradually 
increased througb time. In Basketmaker and Pueblo 
I ceramics. hachure is Jess than 5 percent of the 
decoration (Tables 2.10 and 2.11) . Hachure in Red 
Mesa B1ack-oo~white occurs as about 5 to 10 percent 
of the decoration (Table 2.10; Toll and McKenna 
1980. 1987). The aggregate of mineral-oD~white 
types contemporaneous with Gallup Black-on~white 
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Sherd Temper in Carbon Whitewares 

8M3-PI Unpol. Chuska B/w PII·U! C/w Mesa Verde B/w 
8M3·PI Pol. Chuska RM Chaco McElmo 

Ceramic Type 

Figure 2.2G. Histogram showing occurrence of sherd temper in carbon-painted whitewares. Cases 
containing no sherd temper are not shown (note difference in grayware and whiteware 
scales), Sample sizes may be found in Appendix 2A. 

(Puerco-Escavada-Gatlup) reaches S8 percent 
bacbured at Pueblo Alto (Toll and McKenna 1987) or 
45 percent of aU typologically and contextually placed 
sherds (Table 2.11). All pottery in contexL" dating 
after A.D. 1100 (which contain materials produced 
earlier as well as vessels by potters continuing 10 use 
the previous style) contain less tban 20 percent 
hachure, but Chaco McElmo has nearly none, and 
Pueblo II-ill Carbon-on-wbite and Mesa Verde Black
on-white exhibit bachure occurrence similar to Red 
Mesa Black-on-wrute. 

Gallup Black-on-wbite designs took place at around 
A.D. 1040. This was a time of great building 
activity in Chaco Canyon; it marks tbe first surge of 
building at a whole new level of labor investment 
{Lekson 1984a:67, 263). Major building events took 
place at Cbetro Ketl , Pueblo Bonito, and Pueblo 
Alto. The earliest layers in the Pueblo Alto Trash 
Mound, which are largely building debris, are 
associated with Red Mesa Black-on-white and nearly 
all the trash layers are characterized by Gallup Black
on-white pottery. The heyday of Gallup Black-on
white, from A.D. 1040 to around A.D. 1100, is also 

• 

The transition from pottery dominated by Red 
Mesa Black-on-wbite designs to pottery dominated by 

the period during which all of the largest building • 
events took place in Cbaco Canyon, which further 



• 
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Table 2.9. Specific hachure element occurrence in primary hachured types. Percent of total 
painted elements. 

Chuska 

Hachure Element Red Mesa Red Mesa Gallup 8Iw 

A· I , .• 21.1 OA 

A·2 OA 1.3 

'·3 0.2 I.' 
8-1 0.2 17.0 

B-2 0.1 0.' 

8-3 0.1 11.4 ... 0.0 21.5 

B·' 0.0 0.3 ... 0.1 , .• 
B-7 Cross-hatched 0.' 

BIC 0.3 0.' '.0 

C 2.0 

Counter.:hange 0.' 

Checkerbo.rd 0.1 3A .. "" 0.1 2.0 

Heavy Squiggle 0.1 0.' 1.3 

TrilOBlcl 0.5 

om" 0.2 '.9 

ToUt! HltchuM 0 '13 42 1.746 

Total Motif. n 5,512 18' 2,073 

strengthens the association of bacbure and tbe Chaco 
system. This association is analogous to other ques
tions of interpretation regarding Chaco styles and 
in fluence. When we see bachured pottery or 
~Chacoan· architecture at "outliers" or at habitation 
sites outside the canyon, sometimes at great distance. 
are we seeing evideoce of Chaooan control, a large 
cooperation sphere, or emuJation of a famous place? 

The typology employed by the Chaco Project 
makes type distinctions based 0 1] bachure styles 
(Figure 2.3). Roberts (1927) established a system 
similar but not completely equivalent to this one. 
Roberts defines his three hachure types as follows: 

Hacbure A: "Widely spaced, rather heavy 
composing lines, either straight or squiggled in 

ChUI" • of 

BI. Cbaco BJw ToUtI No. Hschure 

2.2 361 15. 1 

0.7 '0 2. 1 

3.7 " 2.3 

28. ' 2.' 404 16.9 

U " 0.' 

10.4 2" 10.7 

'.2 ,., 462 19.3 

• 0.3 

11.2 12' , .• 
'.7 26 1.1 

2.2 3.7 18. 7.' 

0.7 74.1 103 '.3 

18 0.' 

0.7 2.' 78 3.3 

U 2.' " 2.2 

2.2 36 U 

0.7 II 0.' 

'.2 145 ' .1 

"' 77 2,394 

134 81 7,939 

tendency; generally although not always the framing 
lines are rectilinear; a considerable use of solid 
elements in combination with, or as opposing factors 
of, the bachured lines. 

One oftbe earliest forms of Hachure A .. . shows 
widely spaced, heavy and often squiggled composing 
lines in association with solid figures." (p. 170) 

Hacbure B: "The composing lines are stiU 
rather widely spaced but the framing lines become 
quite beavy. This results in a form of the hachured 
designs which is always pictured as the typical feature 
of this decoration in the Chaco Canyon. There is to 
be observed a certain tendency to the survival of the 
shaded tips .. . The main outlines of the decoration may 
be either rectilinear or curvilinear ." (pp. 174·175) 
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Table 2.10. Hachure occurrence as a percentage ojlotal nwnber o/ recorded 

painted motifs. 

i>«onted Type 

BMID-PI millenl typel 

BMID-PI carbon Iypel 

EJ.rly Red MeA Bllek-oo-white 

Red MeA B1.cl;:~·while 

Puerco Black-on-while 

Gallup Blaci::-on-whito 

Chaco Bllck-on-white 

Exotic Mincnl-on-whitc 

Chico McElmo 8lack-on-white 

Red Me,. De,iill Chuab Bllclt-onowhitc 

Chusu Black-on-whitc 

po-w Carbon-on-white 

Me .. Verdo Black-on-while 

S,n Juan Redwlre 

Deconted III.Dlilione temper redwlre 

Hachure C: ... .. the chief point of differentiation 
between the C group and the preceding fo~ of the 
bachured designs was in tbe tendency to make the 
lines of the decoration vertical and horizontal to the 
lines of the vessel upon which it was painted. 
Another feature lies in composing lines which are 
finer and more closely spaced than in the A and B 
groups. There are no solid elements in combination 
with the hachured ones and no shaded tips." (p. 180) 

In these definitions the design orientation on the 
vessel rather than the motif itself is the primary basis 
for differentiating groups. Roberts saw that oblique, 
closely-spaced, straight-line hachure between heavier 
framing lines was later than the heavy, squiggled, 
and equal width framing and bachure lines. 
Additionally, there was a reduction througb time in 

" wilh 
No. or merdl No. of motif, luiehure 

I,OS9 1,213 •. , 
, .. 318 0.9 

397 '" 3.7 

3 ,81 1 5,507 7.' 

'" 749 U 

212 320 '.3 

1,672 1,071 83 .4 

2,417 3,140 56.0 

74 " 95.1 

3" "I " .3 

' I 1'0 0.' 

129 190 22 .1 

I I . 134 79.' 

'" '" 7.' 

" 120 0.' 

" 78 7.7 

134 167 14.4 

107 149 22.8 

37 .. 29.2 

20 24 0.0 

the number of vessels with bachured and solid motifs 
combined. The vessel orientation of Roberts' system 
is clearly not practical for sberds, and the 
classification here relies 00 the relative widths of 
framing and bachure lines and the spacing o f hachure 
lines. While Roberts recognized and described the 
design changes used by our typology, the cri teria be 
emphasized are different . F igure 2.3 shows the 
types of bachure recognized by our analysis and how 
they relate to Roberts' system, to our t}'peS, and to 
time. 

Hacbure, as used in Gallup Black-on-white, is 
known throughout the Anasaz.i area as -Dogoszhi 

• 

Style.· Although Black: Mesa Black-oo-wbite, from • 
the same genera) area as Dogoszhi Black-on-white, is 
present in small quanti ties in the Chaco collection , 



• 
Table 2.11. Hachure occurrence by time. 

A. H_chore by time group 

No. of No. of I' with 

lime Group (A.D.) SheRi. Motif. Hlchure 

Pr!:-820 '" 778 ,., 
820-920 '" '" '.2 

920-1040 4,650 6,299 13.5 

1040-1100 2,102 2,754 .... 
Post-I 100 m -1§l llU 

TOTAL 8,226 11,003 20.8 

B. Hachure type by lime group 

Deaign 

• Hachure A Hachure BlC 

• of • of 
Time (A.D.) No. Ti~ No. Time 

,00. 
,00. 
700-820 • J.8 I ' 2.' 

820-920 'I 10.1 7 2.' 

829- 1020 '" 7.1 'OS 10.9 

1020-1 120 Si 2.' 1,113 54.7 

1120-1220 7 J.S 102 12.0 

1220-1320 - --' 30.8 

TOTAL 42l 1,735 

PERCENT ,., 21.9 
OF TOTAL 

Dogoszhi BJack-OD-white seems to have been 
imported very rarely. PoweU and Gumerman 
(1987:86) date this type from A.D. 1050 to 1150, 
very close to our dates for Gallup Black-on-white, 
al though Oppelt (1988:251) assigns it a later begin
ning date of A.D. 1085. Goetze and Mills' 
(1993:49) date of A.D. 1070 to 1180 faUs in be-

• 
tween. The late A.D. lOOOs are when Tsegi Orange
wares occur in their highest frequencies in Chaco 
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Total 
Ho H_chure 

• of 
No. Ti~ No. ~ ofTola! 

41 100.0 41 0.' 

I' 100.0 i9 0.2 

'79 95.4 '02 6.3 

2" 87.S , .. , .• 
J,n? 82.0 4,546 57.4 

871 42 .8 2,005 25.7 

'" 765 .. , , .• 
--' 69.2 _ 1_' 0.2 

5,767 7,924 [00.0 

72.8 

Canyon. making some occurrence of Dogoszhl Black
OIl-white in Chaco Canyon seem likely. The virtua1 
absence of Dogoslhi. Black-on-wbite from Chaco 
Canyon. where it would look so at bome. cou1d result 
from its availabili ty from closer at hand (coals to 
Newcastle. Dogoszhi to Chaco?); the apparent 
temporal precedence of more hach~re in tbe Chaco 
area hints that the Black Mesa ~ was signing on to 
the Chaco way of doing thfngs. 
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Red Mess 11111111 
A-2 

Ge/lup 

Gallup 

--a 
B-5 ~ B-7 

Chaco 

A-' 

A 
B-6 

B/ C 

APPROXIMATE SPAN 
A_D_ 

8So-102cr1040 

1020-1060 

1075-"75 • 
POST 1100 

Figure 2.3. Schematic development and appropriaJe chronology 0/ hachure development in Chocoan 
Cibolo Whiteware. Hatching lines are both straight and squiggled through time and 
framing lines are both straight and curvilinear, Filled comer triangles are most common 
in the A.D. 1020 to /050 segment. 

• 
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There is a clear association of later bachures 
with closed forms; Hachure A is more likely to be 
found on ladles, later hachures less likely (fable 
2.12). Some of this may result from an increase in 
closed whiteware forms in later periods, but the 
association of bacbure witb closed forms seems real. 
Windes (1987: 114-22) demonstrates a high frequency 
of jars-mostly Gallup Black~n·white and therefore 
hachured-on road segments around Pueblo Alto and 
argues that they were being used for water 
procurement. 

Wilcox (1993:89) suggests that hacbured designs 
and solid designs symbolized one or more dualisms. 
such as male and female or uncultivated and 
cultivated. Although an interesting idea, demon
strating the existence of such dualism or which 
DpIXISition it represented will be very difficult. There 
are no clearcul associations of one decorative style 
with particular proveniences that would support this 
interpretation-both styles occur together (yin must 
go along witb yang?). 

Vessel Form A~semblages 

Tables 2.13, 2.14, and 2.15 provide information 
on the distribution of vessel forms by site, type. and 
time segment (Figure 2.4). The following form 
descriptions draw from standard practice, observa
tion, and Rice (1987), and define the set of fonus 
recorded by the Chaco Project analysis. With the 
exception of a few · kicked up· bases on ollas and 
pitchers (where a round concavity is created by 
pusbiog the base loward the vessel interior during 
forming), and the flat bases of mugs and cylinder 
jars, nearly all vessels from this multi-«ntury period 
have rounded bases. This avoidance of angled 
comers would reduce vessel cracking during drying 
and firing . Until late in the series when rims become 
thicker and squared off, there is also little variatioo 
in the rim profiles, rims being rounded and simple. 

Open Fonns 

This simple form predominates most of the 
white, red, and polished smudged wares, and was 
probably the most abundant of all forms. With this 
great abundance, there is a great range of sizes (Fig
ure 2.5); thus , variation in uses, the most common 
ooe probably being service of food. Although some 
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classifications include very deep foons with restricted 
orifices as bowls (see Rice 1987:216), it is rare for 
bowls in this assemblage to constitute more than half 
a sphere or for there to be any incurvature at the rim, 
a trait more oommon in post-Pueblo III bowls. That 
is, the greatest diameter of the vessel is at the rim in 
the great majority of bowls in this assemblage. The 
average estimated diameter of all whiteware bowls is 
19.0 cm, with a standard deviation of 6.0 cm (range 
from 2 cm to 36 cm, 5,500 cases). 

Most bowls in this assemblage are plain on the 
exterior with varying degrees of polish and slip being 
the only exterior treatment. A minority of vessels, 
however . has further exterior embellishment in the 
form of fugitive red wasb, surface texturing, or 
painted design. The most common fonn of texturing 
is comJgatioo, which may be more common in other 
Aoasazi regions than in Chaco-the higbest percent· 
ages of types with exterior corrugation are polished 
smudged and exotic mineral-oo-white (fable 2.16A). 
Although Peckham (1990:50) attributes exterior bowl 
comJgation ~ialIy to Pueblo n, it occurs in simi· 
!at low frequencies in the common types ranging into 
early Pueblo III in this assemblage. Increasingly 
elaborate painted exterior motifs occur on bowls in 
the A.D. 1200s; later Mesa Verde 81ack-()n-while 
and, by definition, St. Johns Polychrome are charac· 
terized by motifs on bowl exteriors (see Cattanach 
1980; Rohn 1971 :17(H72; Toll et aJ. 1980). Before 
then, however , simpler, less extensive exterior 
painted designs are present but not common (Table 
2.168). Windes (1984b: 104) suggests that these may 
be vessel ownership marks; they could also be produ· 
cen;:' marks (see Huse 1976), but they are too rare to 
establish any patterns. Even less commoo than paint
ed designs, but still present, are vessels 00 which slip 
has been U'led to make a simple figure such as broad 
circles or stripes. The use of red ocher fugitive red 
wash 0 0 bowl exteriors occurred primarily in the 
A.D. 600s and 700s, primarily in the Basketmaker 
IU·Pueblo I decorated types with both carboo and 
mineral paints (see also Roberts 1929:110-111), but 
with cuboo-painted types having higher percentages. 
The frequencies of fugitive red recorded in the Chaco 
assemblage are much higber than those recorded by 
the Dolores Project in comparable time segments; 
Errickson ( 1988) reports maximum occurrence of 
around 2 percent, while we recorded over 20 percent 
(Table 2.17A). While fugitive red was clearly an 
early practice, it continues 10 appear 00 later 
specimens at a rate of around ooe perceot. 
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Table 2.12. Fonnsby hachure type. 

Design 

Hlenure A HachulJ BfC 

$ of % of 
Grouped Fotml No. De_ian No. Denan 

Bo_1 382 65.S 1,324 59.1 

Ladle 60 10.3 142 6.3 

CIOKd ill 24.2 ...111 34.S 

TOTAL '" 2,239 

PERCENT ' .3 20.3 
OF TOTAL 

')(= 180.61016 df= 4 p=.OOOOO ~ = .127 

This form includes three different codes: ladle 
sberd with handle portiOD. ladle portion with 
complete handle tip. and bowl sherds less than 20 em 
in diameter with -dipper wear- on the rim. This 
form of wear results in a bevel away from the 
interior of the ladle bowl with a rounded outer edge 
and sharper inner edge, and is present on most ladles. 
Ladles in Chaco Canyon come in two basic fonns. 
Earlier. they are s<rca11ed gourd or trough dippers, 
in which the handle and the bowl are a continuous 
compartment, indeed looking like a portion of a 
gourd (see Figures 2.4, 2A.1O; Toll and McKenna 
1992:217). The earliest ladles, in which the -gourd 
neck:- is not cut away (see Hayes and Lancaster 
1975:102), are rare or absent in thls assemblage. 
Later (starting in Pueblo 11), the ladle form changes 
to a discrete bowl with a round (often tubular) or flat 
handle affixed (see Rohn 1971: 173·175). The gourd 
type of handle outnumbers tubular handles in the 
A.D. 1040 to 1100 perioo, but after A.D. 1100, it is 
less common than the tubular variety (fable 2.18). 
lbough the distinction was Dot coded, it would have 
been preferable to bave separate codes for the gourd 
and rowl-and-handle varieties of ladle; the distinction 
can be mostly recreated by tabulation of bandle form 
by vessel form. We did not record handle lengths 
(there were very few intact ones), but most are in the 
raoge of 15 to 20 cm; Judd (1959:154, Plate 26) 
recovered ~two perfectly absurd ladles- with handles 
37 cm long from Pueblo del Arroyo. 

• of 
No. De_ito 

5,652 69.0 

"" 9.8 

J.lli 21.2 

8,189 

74.4 

No. 

7,358 

1,006 

..1M1 
11,011 

TotIl 

Closed Fonns 

S of Total 

66.8 

9.1 

24.0 

100.0 

• 

This name is applied to all closed forms that 
caonot be placed in one of the more specific forms 
below. Graywares are nearly all closed forms, and • 
most variation in them is in size. Whiteware closed 
forms are more differentiated, and in dealing with 
sberds, it is necessary to have particular portions of 
a vessel to determine from wbat kind of closed form 
the sben! came. • Jar" in the decorated wares, then, 
include generic closed form sberds, as well as vessels 
thai are generally medium in size (larger examples 
being ol1as, sma])er ones pitchers, seed jars, or 
canteens) , and have restricted but not very small, 
orifices with necks (see Peckham 1990:37, 60 for 
vessels we would have called jars). AJthough "jar" 
is one of the most common whiteware categories in 
sherd counts, whole vessel examples of jars do oot 
seem to occur in similar frequencies; jars are perhaps 
more often found in bistoric or modem pueblo 
assemblages. When vessels are complete it is more 
often possible to place them in a vessel category Dot 
identifiable from sberds. 

Gray jars have been separated from white jars 
by means of a permanent recode. The great majority 
of pywares are called jars. Exceptions are smaller 
vessels with vertical handles which were coded as 
pitchers. Gray jars have a large size range, from 
small vessels with volumes of less than a liter to huge 

• 



Table 2. 13. Detailed analysis distribution of vessel forms by site. 

Site 

29SJ 299-BMm 
~~ 

29SJ 423 
row ~ 

29SJ 1659 
row S 

29SJ 6211 
rowS 

29SJ 299-PI 
rowS 

29SJ 72. 
row~ 

29SJ 721 
rowS 

29SJ 629 
row~ 

2981 1360 
row~ 

29SJ 627 
row~ 

~blo Alto 
row-

29SJ 633 
rowS 

TOTAL 
S orTotal 

Bowl 

13. 
26.7 

". 
30.11 

so 
25.' 

'30 
49.6 

49 
19.9 

296 
54.5 

72 
SO., 

821 
48.1 

98. 
47.2 

3,663 
48.7 

2,249 
4J.11 

161 

..-a! 

..... dle 

0.2 

I 
0. 1 

3 
1.2 

3 

0.' 

103 
'.0 

146 
7.0 ... 
8.1 

270 
'.0 

18 

-U 

9, 114 l , iSl 
4S.2 5 .7 

C.n- Sud 
teen Pilcher lit" 

I 
0.2 

0. 1 

, 
1.0 

I 

0.' 

• 
0.7 

0.2 

15 29 
0 .9 1.7 

11 75 
0.5 3.6 

49 241 
0.7 3 .2 

23 In 
0.4 3.3 

2 • 
0.6 -.l.1. 

102 539 
0.5 2.7 

10 

0.' 
18 
0.8 

SI 
0.7 

" 0.' 
I 

-.ll 

112 
0.' 

T~~ 

~~ 

29 , .• .. . .-

" '.2 
"0 
17.3 

10 

' .0 
SO 
'.2 
13 

' .1 

12 
0.7 

29 

I.' 
II. 
I.. 

23 
0.' 

• 
...ll 

SI' 
2.' 

No. 

31' 
62.7 

336 
52.7 

II I 
56.9 

242 
27.9 

181 

73 .' 
113 
33.7 

" 38.S 

On, 

303 

2" 

107 

227 

144 

141 

47 

625 290 
36.6 

691 3112 
33. 1 

2,332 1,580 
31.0 

2,426 1,9 15 
45. 1 

112 86 
--1ll 

7 .... 
37.11 

)" 

"ltIclude. 19 fOUnt jan u follow.: 29SJ 629 .. 5, 2981 1360 .. II , 29$1 627 .. 2, Pueblo Alto .. 1. 
'Include. 14 pipe ... follow.: 2951 1659 .. 3, 29SJ 6211 - 8, 29SJ 627 .. 3. 

Whit.e R .. 

II 

3 38 

• 
13 2 

37 

33 • 
• 

328 7 

306 3 

7" 7 

'06 , 
26 

Duck Mini.t./ 
011. Pot Effigy Exot.' Unk. T"", 
10 
2.0 

13 
2.0 

12 

' .2 

" I.. 
0'-

2 

0.' 
I 
0.7 

44 

2.' ., 
' .1 

114 

2.' 
IS' 
2.' 

2 

..M 

S03 
2.' 

2 
0.2 

, 
0.2 

" 0.2 

2 

2 
..M 

25 
0.1 

• 
0.' 

• 
0.' 

27 

0.' 

2 
.ti 

" 0.2 

, 
I.S 

• 0.' 

7 

0.' 
II 

0.' 
24 
0 .3 

" 0.3 

I 

.9.l. 

72 

0.' 

• I., 

31 

4.' 
2 
1.0 

" 1.7 

3 
1.2 

• 
I.S 

2 
1.4 

'" 
637 

'" 
'67 

247 

'" 
143 

32 1,706 

I.' 
43 2,0111 
2.1 

lOS 7,517 
2.7 

6 S,3711 
0 .1 

2 318 
0.' 

3S1 20,140 
1.8 

~ 

T",,' 

2.' 

3.2 

1.0 

'.3 

1.2 

2.7 

0.7 

,., 
10.4 

37.3 

26.7 

I.. 

Q 
100.0 ;! 
--3 _. 

" ~ 
u. -
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Table 2. 13. (continued) 

Site 

295J 299-BMm 

2951 423 

295J 1659 

2951628 

2951 299-Pl 

2951724 

2951721 

2951619 

2951 1360 

2951627 

Pueblo Alto 

2951 633 

CompOllile Index 

vessels bolding over 20 liters (fable 2.20; Figure 
2.6). Since they tended to be large. they experienced 
use that was likely to break them; because they were 
such an important part of the vessel assemblage, 
sherds from gray jars make up the majority of most 
bulk collections (Table 2.1), Surface treatment of 
gray jars went through a series of distinct and very 
archeologically useful changes (see Appendix 2A; 
Figure 2.4); the earliest vessels were mostly just 
scraped smooth, although there is a subset that was 
polished. A progressive sequence of texturing the 
-necks- (approximately the upper third of the vessel. 
the straight-sided portion above the more or less 
spherical portion body) of gray vessels followed. first 
witb wider bands left visible, then narrower, then 
indented corrugations, all witb smoothed lower 
portions of the vessel. Beginning in the late A.D. 
900s, potters produced vessels, the entire exteriors of 
which were indented corrugated. This practice 
continued througb the end of tbe temporal span 

H' 

0.946 

1.014 

1.139 

1.170 

0.751 

0.978 

0.965 

1.218 

1.333 

1.313 

Ll86 

1.142 

1.279 

Divel'lily Index 

• 
0.528 6 

0.630 , 
0.636 6 

0 .563 • 
0.467 , 
0.546 6 

0.696 4 

0.490 12 

0 .539 \2 

0.511 IJ 

0.495 II 

0.476 II 

0.499 IJ 

covered by this collection and accounts for the 
greatest number of gray vessels. As is true in 
whitewares, application of fugitive red wash to 
grayware vessel exteriors was a common practice in 
the A.D. 6005 and 700s, but was nearly completely 
abandoned by the time neckbanding began to be used 
(Table 2. I7A, B). Whereas wbiteware jars were 
rarely colored with fugitive red. around half of the 
closed forms in Lino Gray and Fugitive Red 
combined have this treatment (Table 2.178). 

This form includes large 10 extremely large 
vessels with smaU, usuaUy vertical necks. Our usage 
of the term is idiosyncratic; we include only large 
vessels with markedly restricted orifices (Figure 2.7). 
while "ol1a" in other analyses includes vessels with 
much wider orifices, in accord with the dictionary 
definition of the term (e.g. Peckham 1990: 112-116). 

• 

• 

• 



• • Table 2. 14 Distribution of vessel forms Uy types for detailed analysis sample. 

A. Rough 1OI11ype 

Typ< 

Plain GAy 
Uno Gny 
UDO Fugitive Red 
<>belitlt Gray 
Wide Nwkbanded 
Narrow Neckbanded 
Ned: Corrugated 
PH Corru,.ted 
PO-W ComIglled 
PIll Conup!ed 
Unidem. Corrugated 

GRAYW ARE TOTAL 
Pon::ent of Wlin 

BMID-PI Polished 
BMm-PI U~lished 
urly Red Me .. B/w 
Red Mui. B/w 
&e.v..u BJIII 
Pucrco Blw 
G.Uup Blw 
Chaco 8/w 
Exotic MIw 
PR-W Mfw 

MINERAL-ON-WHITE 
Percent of wire 

Bowl 

\I 
\3 
I 

J6 

42 
0.7 

'J6 

'" 31S 
2,703 

ISS 
330 
9&3 

22 
2>2 

1,221 
6,886 

64.3 

BMID-PI Polished C/w 149 
BMID-PI Unpolished C/w 92 
QUID, Red Mea. design 66 
Chu.ka Blw 76 
CbUlka C(w 140 
Tuaayao C/w 85 
Chaco-McElmo Blw 62 
PRom CJw 168 
Me .. Verde Blw ...ll 

CARBON-ON-WHITE 872 
Percent of ware 70.8 

Ladle Canteen Pitcher 

6 

. 

6 
0.1 

I 
3 

" 408 
23 
78 

100 
I 

34 
267 
946 

8.' 

3 

21 
I3 
42 

2 
3 

" ..i 
107 

8.7 

4 
I 

, 
0.1 

2 
IS 

, 
8 
I , 

38 
74 
0.7 

I 
4 

! , 
0.7 

" , , 
I 
8 
2 
6 

I 
_1-
'2 
0.8 

2 
4 
6 

" \3 
20 

IS4 
20 

6 

.12 
393 

3.7 

6 

14 
4 

13 

14 
6 

S7 
4.6 

Gourd Seed 
In Jar 

2 , 

3 

.i 
IS 
0.1 

2 
0.2 

2 

I 
33 

4 
3 

" 
I 

Ii 
76 

0.7 

. 
I 
0.1 

T«~ 

~~ 

366 

SS 

422 
6.' , 

12 

12 
I 
2 

IS 
I 
I 

II 
63 

0.6 

. 
2 
0.2 

In 

647 
213 
174 
433 
29& 

6" 
244 

1,022 
22> 
103 

!.ill 
5,455 

88.3 

49 
SO 
46 

41S 
10 
74 

330 
26 
88 

..JQ1 
1,599 

15. 1 

2' 
6 

23 
17 
22 

, 
24 

130 
10.6 

ou. 

32 

" 3 

so 
0.' 

I , 
7S , 
IS 
49 
2 
4 

ill 
361 

3.4 

3 
17 

2 
8 

.£ 
33 
2.7 

Pipe 

4 

, 
0.1 

:! 
3 

Duek Miniat.1 Un-
Pol EffiJY Exoticr' known 

2 
I , 

2 

I 

.!. 
20 
0.2 

2 

2 
0.2 

2 

2 

II 
I 
2 

J6 
3I 
0.3 

3 
0.2 

2 
2 

6 
0.1 

10 

I 
8 

~ 
39 
0.4 

I 

2 

! , 
0.4 

79 

" , 
24 

122 
2 .0 

2> 

3 
4 

.ll 

"' 1.1 

I 
2 

3 

3 

, 
0.7 

• 
Toul 

76> 
6>3 
206 
S3S 
299 
661 
247 

1,030 
228 
104 

1.446 
6,175 

SO, 
470 
397 

3,811 
212 
S33 

1,672 
74 

39' 
2,468 

10,619 

'" 99 
12' 
114 
244 

" " 23' 
...i:! 

1,232 

[ 
!:l 
U> 
W 



Table 2. 14. (continued) '" ... 
n 
:r ., 
8 

Goo", "'" T~~ Du,' Mintat.f Un· :> Typo Bowl Ladle Canteen Pitcher J .. J .. ~~ J" On. ~po Po< Effigy Exotic .. ,""w, Tool Of. 
Unident. Wbilewne 521) 8S 13 32 , I. 290 53 2 • 5 98 1,124 ;!' 

n -WHrrEW ARE TOTAL 8,278 1, 138 96 '" 18 83 79 2,020 
~ 

447 3 24 " 49 220 12,975 
Percent ofw.~ 63.8 ••• 0.7 3.7 0.1 0.' 0.' 15.6 3.5 0.2 0.3 0.4 1.7 

REDWARE TOTAL' 392 5 I 4 , II 72 I I 2 7 50S' 
Percellt of wart: n., 1.0 0.2 0.' 1.' 2.2 14.3 0.2 0.2 0.4 I.. 

Poliahed Smudged 37' 2 II 391 
Brownware 17 47 , 75 
Mudware J - - " - -- - - .!i. " " - --11 

GRAND TOTAL 9,11 1' 1, 151 102 S39 18 " 5 14 7.604 50S 14 26 .3 56 359 20, 133 
PERCENT 45.3 5.7 0.5 2.7 0.1 0.5 2.' 37.8 2.5 0.1 0 .1 0.2 0.3 1.' 

• Exotic! are mugs 4, cylinder jan 2, miniature fonru SO. 
• Includes 8 polychrome. and 127 plain red. 
, Exdudel 2 Navajo bowls. 

B. Form percentages in major deconted typu 

Percellt 

Typo No. Bowl t..dle I" Pitcher OU. Other CIOllcd" 

BMm-PI Mineral 1,059 85.S 0.4 10.1 0.' 0. 1 2. 1 

BMm-PI Camon 288 83.7 1.0 12.2 2.1 0.3 

Erorly Red Mesa 397 19.3 ••• 11.6 U 1.2 U 

Red Mua 3,Sl1 70.9 10.7 10.9 2.3 2.0 I.' 
Chulb Red Meu 129 51.2 16.3 17.8 10.9 0.' 0.' 
Pucreo-Escavadll 74S 65 .1 13.6 11.3 4.4 2 .7 2.0 

Ga ll up 1,670 58.9 ' .0 19.8 '.2 2.' 2.' 
Chuak:. BJw II. 66.7 11.4 14.9 3.5 2.' 0.' 
Chaco Blw 74 29.7 1.4 35.1 27 .0 2.7 2.7 

Chaco McEimo 9I 63.1 3.3 ,., 15.4 2.2 l.l 

PD-m Carbon 235 71.S ' .1 10.2 2.5 '.4 1.7 

Deco ... ted red and polychrome 378 35.7 0.5 ,., 1. 1 ' .0 

2.' • • Canteen, d_ , teeomate, seed jar. ... 
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Table 2. 15. Chaco forms by time group. 

Time 

5{"" 600. 7()()'S20 820-920 920.1040 

• or • or • or • or • or 
Vessel Fonn' No. Ti~ No. Time No. Ti~ No. Ti~ No. Time 

Utility Jan: 

Gray Jar 244 4O.S 103 54.2 S23 34.1 94 20.2 \ ,409 2O.S 
OW Pitcher O.S , 0.6 2 0.4 22 0.3 
GWTccomat¢ 54 '.0 16 8.' m 10.0 3 \ . \ 19 1.2 
Brown Jar 3\ 8.S 2 1.1 

Bowls .nd Ladle.: 

GWBowI 8 1.3 8 4.2 \0 0.7 2 0.' 6 0 .\ 
White Bowl \06 17.6 33 17.4 562 36 .7 228 49.0 3,299 4S .1 
RWBo .... 1 42 7.0 O.S 41 2.7 , I.' 96 \.4 
PS Bow\ 22 3.7 7 3.7 80 S.2 3 0.6 68 1.0 
Brown Bowl \6 2.7 
ow Ladle \ 0.2 0. \ • 0. \ 
WW Lad]e \J 0 .8 28 6.0 '83 7.0 

e RWLad,e 3 0.0 
Brown Ladle 

Decorated Jan: 

OWOll. \I \.' 12 6.3 \J 0.' 0 .2 2 0.0 
WW Jar 3 O.S • 2. \ 83 S.4 6S 14.0 846 12.3 
WWOll. 2 0.\ 12 2.6 176 2.6 
RWOlla • 0.7 
Brown on. \ 0.2 
WWTecomate 0.2 \I 0.7 0.2 22 0.3 
Brown Tecomate 0.2 
WW Pitcher 3 0.2 • 1.7 I7S 2.S 
RW Pitcher 0 .2 
GW Canteen 0. \ 0.2 2 0.0 
WWCantee Q 0. \ 0.2 49 0.7 
WW Duck Pot 0. \ 0.2 , 0.\ 
Mo. 2 0.0 
WW See.:! Jar 2 0. \ 40 0.6 
Gourd Jar 0.\ \J 0.2 

e 



S6 Chaco Artifacts • 
Table 2.15 (continued) 

Ti= 

1040-1100 11 ()(). 1220 l2CJO..1320 Toul 

• of • of • of • of 
Vessel Fonn' No. Ti= No. Time No. Time No. Time 

Utility Jan: 

Gray Jar 1,435 38.5 219 27.2 8 34.8 4,035 28.4 
OW Pilcher 3 0.1 37 0.3 
OW Teeomate 0.0 308 2.2 
Brown Jar 0.0 0.1 " 0.4 

Bowls .nd ladies , 

GWBowI 34 0.2 
WW80wl 1.304 35.0 326 "'., 8 34.& 5,866 41.3 
RW Bowl " 1.5 " 6.' 296 2.1 
PS Bowl 84 2.3 31 3.' 295 2.1 
Brown Bowl 0.1 17 0.1 
OW Ladle 6 0.0 
WW Ladle 180 '.8 ., ' .1 • 17.4 7., '.3 
RW udlc 3 0.0 
Brown Ladle 0.0 0.0 2 0.0 

Decorated 1.1"1: • WWlar 360 '.7 .8 6.0 ' .3 1,410 ••• 
GWOU. 39 0.3 
RWOII. 0.0 0.0 
WWOII. "' 3.1 2' 3.0 368 2.6 
Brown OUa 0.0 
WW Te<:omate 17 0.' • 0. ' '.3 " 0.4 
Brown Tecomatc 0.0 
WW Pitcher 116 3.1 39 '.8 '.3 343 2.4 
RW Pilcher 2 0.1 3 0.0 
GWCaDteen , 0.0 
WW Cutten 15 0.' 3 0.' 69 0.' 
Duck Pot I 0.1 12 0.1 
M,. I 0.0 3 0.0 
WW Seed Jar 22 0.6 , 0.5 67 0.' 
Gourd Jar 0.0 15 0.1 
RW Jar 2 0.1 0.1 61 0.' 
RW Canteen 0.0 0.0 

• 
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Table 2. 15 (continued) 

Time~ 

soo. 000. 700-820 820-920 920-1040 

• of • of • of • of • of 
Vessel Form" No. Ti_ No. Ti= No. Ti~ No. Time No. Ti~ 

RW lar 37 6.1 II 0.1 JO 0.1 
RWCanteen 

RW Seed Jar 0.0 
RWTecomate 3 O.S 2 0.1 0.0 
RW Duck Pot 0.0 
Miniatun Vessel 2 0.1 IS 0.2 
Effigy 3 0.6 30 0.4 
Pi", 3 1.6 • O.S 

TOTAL 602 100.0 190 100.0 I,S33 100.0 46S 100.0 6,863 too.O 

• Time 

1040- 11 00 1100-1220 1200-1320 T .. , 

• of • of • of • of 
Veasel Fonn" No. Time No. Time No. Ti~ No. T .... 

RW Seed Jar 0.0 3 0.4 S 0.0 
RW Tecomale 0.0 1 0.0 
RW Duck Pol 0.0 
Miniature Veasel 6 0.2 6 0.1 29 0.2 
Effigy 31 0.2 
Pip. -- - - -- - ---lL ~ 

roTAL 3.123 100.0 80s 100.0 2J 100.0 )4,204 100.0 

'~y: OW = grayware WW = whiteware RW '" redware PS - polished smudged 

• 
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1200- 8 I I &;J F1-" ~O--I -C7~)-. 
1100 I I M U & \OJ 

1000-8~i/-+ (\ Cc"> ! 00-·· 1 -' 
900 - 8 I U ~ ~-~ 
800 - e R----+o Cj 

I 
I "0 ~ I _ 

O ilCher 
600 _ 

Mug 
Cylinder jar 

Gourd jar Duck pot 
Bowl Ladle Pitcher Canteen Seed jar Olla Jar Tecomale Jar 

WHITE, RED WI liTE GRAY 

Figure 2.4. Vessel/orm outlines with approximate use spans; most common ware types ofJonns at bonom. 
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Whiteware Bowl Diameters 

i • T • • 
! 

• E 300 • E • ~ 

~ 

l j[J l -
J l 

~ 

E 
.!! j j 0 200 ( 'I r J [ .§ 1 :---- J [ 
a: 
." 
~ -'" E 100 

'" ~ I W • • • 
0 

BMIII·PI Late Red Mesa Puerco Pili Carbon 
Early Red Mesa Eseavada Gallup 

Ceramic Type 

-

Figure 2.5. Box pfot ofwhileware bowls. Sample is composed as/ollows: 

Basketmaker Ill-Pueblo I 
Early Red Mesa 
Late Red Mesa 
Escavada 
Puereo 
Gallup 
Pueblo III Carbon 
Total 

505 
261 

2,064 
129 
272 
732 

-...llJ. 
4,138 

All carbon and mineral paint Basketmaker Ill-Pueblo I types included as a single group. 
Pueblo IJI carbon includes Pueblo II-PilI Carbon-on-white and Chaco McElmo Black-on
white. In notched box plots the box top and bottom lines represent the interquartile range 
(25 to 75 percent), the line within the box is 01 the median; if the notches a/the two boxes 
do not overlap, there is a 95 percent chance that the samples Ofe different on the 
measurement in question (Chambers et al. 1983:(1)...63). Range oj values is shown by 
lines outside boxes, extremes and [statistical] outliers are piorred individually . 
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Table 2. 16. Exterior decoration on bowls. 

A. Bowl. wilb textured CI.1terion 

-BMm-PI Polished Mlw 

Late Red MeA Blw 

BIc,vld. BJw 

Puen:o 81 ... 

O.lIup Blw 
po-mM/w 

Chum Red Me .. Blw 

ChiCO MeEimn Blw 

P1Iin Whilew. rc 

Exotie M/ ... 

Deeonwl Redw.rc 

ExOlk. Brownw.re 
Polilhcd Smud,ed 

TOTAL 

Wide &nd. 

",' Clipboard 

I , 

, 

8 

N._ 
a.n4. and 
Clapboard 

• 

2 

• 
I 

...! 

" 

Narrow 
COmlc.ted 

I 

2 

• 
I , 
2 

I 

...!Q. 

27 

B. .Exterior de,i,N in p"inl.oo ..tip (lOmetimn ~Ucd owoenl!.ip ma.m) 

.".. Plina.ed Slip T ... I 

BMW·PI Unpoli&hed M/w • • 
BMm-PI Poliahed M/w • • 
Early Red Me .. 2 2 
Red Me .. 41 41 

EIc.v.!b. 2 I , 
Puerco 17 2 19 
O.lIup JI " J6 

Chico Bl.ck-on-white I 

Exotic Mineni-QtJ.whiU' 10 10 
PU-lO Minenl-on-white 18 19 
BMnI-PJ PoHlbed C.rbon I 

pu-m C.rOOn-oa·white • • 
Me .. Verde Black-on-white " " Cbuat. Bt.eit-oa·while 2 2 
Cbu.b Wbitew.re I I 

Unidentified Whilewue I 2 , 
Deconled RedWlln: 2 2 
Poly<:hrome Rcdw.rc - ~ ~ 

TOTAL 160 " '" • One tpecimen h .. both p,intcd .Ad dip exterior duigns. 
Percent in the total. row ., taken from 13,354 ~d lnd wtUtewlfU. 

w". 
Conuuted 

• 

2 

8 

Percent of 

ToW TrP! 
\., 
\.0 

OJ 
1.1 

1.4 , .• 
2.2 

\.. 

2.' 
0.8 

0.' 
\.7 

35 .7 

\.8 

0.' 

0.' 

0.' 
50.0 
I., 

Modified 
CamJg'l<:d 

.L , 

• 
Percent 
o(Tou.l 

T~I Bo .... I. 

I 0.2 
8 0.' 
2 \., , 0.' 

• 0.' 

• 0.7 
\. , 

!.6 
7 I .' , 2.0 

0.' , .• 
il ....ll. 
60 7.0 

• 

• 



• Table 2. 17. Occurrence o/fugitive red. 

A. Fua:itive red oc:eutreocc by wa~ and tim& fl'OUp 

""" 
W.M " w.~ No. ti~ No. 

Grayware • 2.7 " Mincral-on-whi~ 7 15 .2 5 

C.rbon-on·whila - -
TOTAL " 4.1 " ~rcentJ of total do not inc lude red and brownwuct. 

B. Occutftnce of fugitive red by type .nd ycuel form 

T,.. 

liDo Gnly+Fugilive 

Potj~cd TaD Oray 

W'fCk. Ncdbancled 

Narrow N~kbandcd 

Neck Conugalcd. 

Unidentified Plain 

Unidcnlificd CO[]\lgltcd 

BMW·PI Unpolitbcd M/w 

BMm-PI Poliahcd Mlw 

Early Red Mua 

Red MUll 

Pucrco Blw 

Gallup Blw 

No. 

2 

124 

10' 
2 

13 

3 

• 

_, 
0,.,... 
r~ 

7.1 

12.5 

100.0 

'. 1 

31.9 

20.' 

0.' 

0.5 

0.' 

0.' 

• 
TIme Group 

.... 7OO-IlO 

$W_ ,; Ware. 
ti~ No. lime No. 

22.' "3 19.4 , 
16.7 IlS 27.6 • 

~ 57 .S -
21.6 343 25 .' 10 

VOile! Form 

Ladle lit 

No. 
O T"... 

No. 
~ T"... 

r~ ro~ 

191 49.4 

" , .• 
0.3 

0.' 

" '.7 

0.1 

7.7 1.7 

3 ' .1 

7 1.7 

2 2.7 

• 1.2 

• 
820-920 920-1049 lQ40.UOO T ... ' 

" Ware- ~ Ware- ~ W_ ~ 
lime No. ti~ No. ti_ No. WOM 

3.' 20 1.3 0.1 210 , .• 
2.0 52 1.1 " 0.' 221 2.' 

...l 0.7 J. 0.' oM '.0 

2.3 74 1.2 !8 0.5 ". 3.' 

Oil. Other clo$ed --2!h" T ... ' 

No. 
$T"... 

No. 
~T"... 

No. 
O T,... 

r~ r~ r~ No. O T,.. 

22 53.7 " 4.1 5 26.3 235 21.4 

2 3.' 42 7.' 

0.3 

0.2 

0 .. 

5.3 3 3.7 .. • •• 
0.1 

126 26.' 
III 18 .• 

n 
2 0.5 " 

20 0.5 ~. 
5 0.' n 

~ 

2 ' .1 0.5 II 0.7 

'" -



Table 2.17. (continued) i(l 

Veasel FOrni 
(') 
:r 

_I udje ll.[ QUa Other elOlled Othe[ T"" 8 
Typ' >-

-Typo. nypo- , Typo- n,... .Typo- n".. a. 
N •. N •. N •. N •. N •. N •. iil' 

r.~ r~ r~ r~ r~ r_ N •. n", 0 

Chaco Blw 2 7.7 2 2.7 '" 
Exotic M1w 1.1 0.3 

Pll-W MIw 2 0.2 , 1.0 0.' • 0.3 

Unidentified While 43 '.3 1.2 , 2.1 2 I.' " •. , 
BMIlI·Pl Unpolilhed Cfw .. 52.2 100.0 .. 49 .S 

BMID·PI Polillhed CJw 63 42.3 3.4 " 33.9 

PII·mC/w 16 .7 0.4 

TUAyan While 1.2 1.1 

Cbulb BJw 1.3 0.' 

Cbulb ReG MeN U 0.' 

Poliahcd Smudged _ I 0.3 - - - - _ I 0.3 

TOTAL 418 4.' 2 0.2 328 ' .3 24 ••• 22 1.7 II 2.3 80' ' .0 

Note: No fugitive red in ~v.d., Chaco McElmo, Melol Verde Bllclc-on--whitci or ChUIt. Carbon-on-while. 

• • • 



• Table 2. 18. 

Ceramics 63 
Clulco handles through lime. 

Pre A .D. 8lQ a.O:. 820-920 A.D. 9~Q;;1040 O.D. 1040-1100 A.D. fast 1100 Tool 

No. • No. • No. • No. • No . • No. • 
ll2>:! 
Solid Coil 0.1 0.1 

Multiple Solid Coil 0.1 0.1 

Nubbin 0.1 2.0 2 0.2 

Dual Nubbins 1.4 0. 1 

Indented 0.1 0 .1 

Strap Lub 1.4 10 1.1 , 3.7 , '.8 22 1.7 

Solid Tabular Lu,_ , 0.' , 0.4 

Perfonled Lui I.' 0.1 2 0.2 

Multip le Coil Strap 3 0.3 0.' 4 0.3 

Gray br 

Solid Coil 7 ••• 2.0 10 1.1 2 1.2 20 I., 

Multiple Solid Coil 4 8.0 " 2.0 2 1.2 " 2.0 

StlllP , 8.' 2.0 " 1.4 3 I.. 23 1.8 

• Tubular 0.1 0 .1 

E~nded Up 10 1.1 10 0.8 

Nubbin 2 2.8 , 10.0 88 .5 " 8.0 3 , .• III 8.8 

Du. 1 Nubbins " I., 0.' 2.0 17 1.3 

Strap Lui' 2 2.8 2 '.0 8 0.' 12 1.0 

Solid Tabular lui' " 1.7 0.' 17 1.3 

Cupule Lug 9 1.0 • 0.7 

DowlH:urved Nubbins 1.4 , 0.4 2 1.2 3 , .• 10 0.8 

Perforated Lug 3 4.2 4 0 .4 7 0.' 

Bifur<:lted Up 0.1 0.1 

Multiple Coil StT1lp 4 0.4 4 0 .3 

EffiiY Handle. 0.' 0.1 

lAdle 

Solid Coil 2 2.8 3 ' .0 7 0.8 0.' 2.0 14 1.1 

Multiple Solid Coil 0.1 2.0 2 0 .2 

Strap 2 2.' 4 8.0 22 2.4 2 1.2 2.0 31 2.' 

Tubul.r 37 4.0 17 10.5 , 11 .8 00 4.8 

PerfuflIted Tubular 4 0.4 2 1.2 2.0 7 0.' 

Trough-Gourd , 7.0 10 20.0 247 26 .6 " 40.1 3 , .• 330 26 .2 

• Strap Lug 0. 1 2.0 2 0.2 

Pitcher 

Solid Coil 2 2.8 2.0 3 0.3 2.0 7 0.' 



64 Chaco Artifacts • Table 2. 18. (colllinued) 

Pn: A.D. 822 6.D. §;20-2l.2 6·0. 9~2:104O A.Q. 1040-1100 A.D. Pol{ 1100 Iotal 

No. ~ No. ~ No. • No. • No. • No. • 
Multipl~ Solid Coil 3 ' .2 2.0 I' 1.7 2 1.2 2.0 23 I.' 
suo, , 7.0 3 '.0 " 7.2 " 15.4 • 15 .7 108 ., 
Tubulu 0.1 0.1 

Nubbin 0.1 0.1 

Effigy Hrodle. 2 3.' 2 0.2 

1)s:ORUltc 

Nubbin 1.4 0.1 

Perforated Lu, 0.1 0.1 

Effi,y Hlndllll 1.4 0.\ 

2!!! 
MUltiple: Solid Coil 0.1 0.1 

s<n, 0.' 0. 1 

Indented 2.0 II 1.2 2 1.2 2.0 U 1.2 

Strap Lug 2 0.2 2.0 3 0.2 

Solid Tabular Lup 0.1 2.0 2 0.2 • Perfol'1ted Lug 0.1 0.1 

Whitew/lft Jar 

Solid Coil 10 1.1 \0 0.' 

Multiple Solid Coil 10 1.1 10 0.' 

Strap I.. 2 4.0 41 '.4 0.' 2.0 " ,., 
Nubbin 2.0 , 0.' , 0.' 

Indented 2 0.2 2 0.2 

Strip Lug I., 2.0 21 2.3 , ' .7 2 3.' 31 2. ' 

Solid T.bular Lug. 0.1 0.1 

CUpuh> Lug 2 0.2 2 0.2 

Down-curved Nubbins 0.' 0.1 

Perforated Lug 3 ' .2 2.0 I' I.' 0.' 20 I.' 
Multiple Coil Strap , 0.' 0.' 7 0.' 

Bifurcated Tab Lugs 0.1 0.1 

Effigy H.ndle, 3 0.3 0.' 2.0 , 0.4 

Canteen, Ducic f2!, Sud lar, Gourd Jar 

Solid Coil I., 2 0.2 2.0 4 0.' 

S .. , 2 0.2 2 0.2 

Tubular 0.1 0.\ • SlnIp Lug , 0.4 , 0.3 

Pllrforatcd Lug , 0.3 2.0 4 0.3 



• 
Table 2.18. (continued) 

Pn O.p . &20 A.D. 820-920 

No. • No. • 
EITLI), H.ndln 

Ji;ml~, Mil!i.tur!; 

Solid Coil 

StnlP 

Tubul'f 

Trough-Qourd 

Nubbin 

Solid T.bul.r Lu,_ 
Effi,y Handle. 

!,!nknown Fann 

Solid Coil 7 ••• 3 '.0 

Multip le Solid Coil 2 2.' 4 ' .0 

S"", 10 14.1 2 '.0 

• Tubular 

Perfonted Tubular 

Nubbin I.. 

Slnp lAI, 

Cupule Lug 

Down...:urved Nubbin. 

Pcrfonted Lug - - - -
TOTAL 71 99.80 SO 100.0 

The shape of the body of the vessel ranges from 
nearly spherical to relatively tall with rounded 
shoulders (see Judd 19S4:Plate 64; Peckham 1990:74, 
75 , 82. 84; Toll and McKenna 1992:2(6). 
Frequently, the neck decoration seems unrelated to 
the main design panels 00 the body of the vessel (see 
Peckham 1990:14, 75). Ollas often have some form 
of handles--either straps or, most commonly. 
indentations in the vessel body- below the maximum 
diameter (Table 2.18; see Toll and McKenna 
1992:216). Distinguishing this form from -jar" 
depends on a largo enough sberd; clues that a sherd 

• 

is from an olla as defined bere include the greater 
waU thickness, the broad curvature of the walls, the 
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.... D. 92(). I040 A.p . 1040- ! 100 A.D. Post 1100 T~I 

No . 

2 

3 

3 

43 

27 

49 

10 

3 

_I 

927 

• No. • No. • No . • 
0.1 0.1 

0.2 2.0 3 0.2 

0.3 0.' 2 3.' • O.S 

0.1 0.1 

0.1 0.1 

0.1 0.1 

0.1 0.1 

0.3 3 0.2 

.. , " ' .2 

2.' " 2.' 

S.3 61 ••• 
l.l 10 0.' 

0.1 0.1 

0. 1 

0.3 0.' • 0.3 

0.1 0.1 

0. 1 0.1 

....QJ. - - - - _ 1- ..J!:l 
99.3 162 99.5 St 100.7 1,261 101.0 

shape of the vessel base, and the size and layout of 
the design. It is likely tbat sberds identified as 
coming from ollas in the sample somewbat 
underrepresent the actual occurrence of tbe vessel 
form in the vessel assemblage. Some temporal 
change in the general shape of this vessel form is 
evident; in earlier examples, beginning with Lino 
Gray and extending into early Pueblo II, the line 
from the shoulders to tbe rim tends to be a gradual 
sweeping one, while later examples tend to have a 
rrore defined angle between the base of the neck: and 
the body of the vessel (Figure 2 .4). With their 
restricted orifices (mean diameter of 77 mm, with 95 
percent less than 105 mm diameter), these vessels 
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Grayware Jar Diameters 

400 

• • • • 
300 • 

E 
, E 

c • L J . -
~ 

l J '" 200 r " -'" E 
'" is 

100 

OL---~--~----r----r--~----~--~----
linD Gray Narrow Neckbanded PII Corrugated Pili Corrugated 

Wide Neckbanded Neck Corrugated PII-III Corrugated 

Figure 2.6. Box plot of grayware jar diameters by type. Sample is composed as follows: 

linD Gray 
Wide Neckbaruied 
Narrow NeckbaruJed 
Neck Corrugated 
PI/ Corrugated 
PI-Ill Corrugated 
PJII Corrugated 

Total 

/71 
207 
505 
175 
875 
211 

---Zi: 
2.240 

Lino Fugitive is included with lino Gray. In the notched box plots the box top and bottom 
lines represent the interquartile range (25 to 75 percent), the line within the box is at the 
median; if the notches of the two boxes do not overlap, there is a 95 percent chance that 
the samples are different on the measurement in question (Chambers el at. 1983:60-63). 
Range of values is shown by lines oU/side boxes, extremes and [statistical) outliers are 
plolted individually. 

• 

• 

• 



• 

• 
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Whiteware Form Diameters 

0 0 
, 

250 . 
0 

I 0 
E 0 

E 0 0 
0 

~ 200 I 
" 0 - I 0 " E I 0 

'" is 150 0 
0 

E __ L- 0 
;;: 

I I 
0 

~~ j "0 

~ " 100 I -'" + '1 .§ - I 0 

I "' 50 I 
I 2 i 5 

0 
Ladle J .. Olla Pitcher Canteen Seed jar Tecomate 

Forms 

Figure 2.7. Box plot 0/ rim diameters oj non-bowl whileware forms. In notched box plots the box top 
and bottom lines represent the interquartile range (25 to 75 percent), the line within the 
box is at the median; if the notches oj the two boxes do not overlap. there is a 95 percent 
chance that the samples are different on the measurement in question (Chambers el ai. 
1983:60-63). Range o/values is shown by lines outside boxes. extremes and {statistical} 
outliers are plotted individually. 

seem ~'Uitable for water storage, and tbe form is 
reminiscent of Mesoamerican water jars (see Reina 
and Hill 1978). Full of water, the larger of these 
vessels would be unmovable. and they were also 
surely used for storage of dry materials as well (8 
vessel of this category was found in a Mesa Verde 
cliff dwelling full of shelled com). 

Pitchers are defined by their size, shape, and by 
the presence of a single handle which is usually a 

vertical strap attached near the vessel rim and the 
base of the neck.. They are usually taller than they 
are wide, and often bave a definable neck and a 
globular base. A form commonly associated with 
Chaco are straight-necked (perhaps tapering slightly 
to the rim), sharp-shouldered whiteware pitchers 
(Figure 2A.13; see Cordell 1984c:263 who confuses 
this form with cylinder jars). It would have been 
useful to have recorded the more specialized, square
shouldered, pitcher form as a separate category to 
assess its relative occurrence in Chaco Canyon and 
elsewhere. On the whole, this ~classic· Chaco 
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pitcher fonn seems to be late and rather uncommon. 
Judd's plates, for example. show three of IS Gallup, 
Chaco, and Puert:o Black-on-white pitchers, and three 
Chaco McElmo Black-on-white pitcbers of this type 
(Judd 1954:Plates 57, 63a-<:; see also Windes 1985: 
38). 

Pitchers are present through time, but are most 
abundant in the A.D. 900 to liOOs. Pitchers tend to 
become taller and less globular later (see Peckham 
1990:46, 48. 66. 75, SO, 104 for this trend); orifices 
average around 8 em (Figure 2.7). Pitchers occur 
most commonly as wbhewares, althougb tbere are 
also grayware examples throughout the sequence, and 
the pitcher fonn is common among miniature vessels. 
Unlike most of the other special (non-bowl) 
whileware forms which are quite rare, pitchers are 
numerous. Chaco Black-on-white has the highest 
percentage of pitcher.> of all types and Chaco 
McElmo the second b.igbest (Table 2.18). Altbougb 
present in tbe earliest types, pitchers increase in 
frequency and are most common in these two late, 
well-made types. 

Mills (1993a:306) notes that in the ENRON 
project, assemblage pitchers are often found with 
burials, but that oruy one of 16 burials had more than 
one pitcher, suggesting tbat they were a personal 
item. Burials at Cbaco do not follow this pattern so 
tidily, with each of six burials having two or more 
pitchers at Gallup Phase sllUlll sites and at Pueblo 
Bonito (Akins 1986:92, 96, 108). Pitchers occur 
with burials more often than would be expected from 
their general occurrence (Akins 1986: 126-128). 

More than any other form, pitchers in the 
Chaco Project assemblage have a white to yellowish 
mineral deposit 00 the interior. indicating that some 
liquid stood io these vessels long enough to 
evaporate. Of 95 recorded instances of mineral 
encrustation, 45 (or 9 percent of aU pitchers) were on 
whiteware pitchers and 40 were on whiteware jars 
(some of which may be pitcher sherds). Only two 
olla sherds have this deposit, suggesting that it may 
not result from water stordge. This variable was also 
used for recording sooting, making its observation for 
graywares unreliable, but oruy two instances were 
recorded 00 gray sherds (over 2,000 gray jar sherds 
were recorded only as sooting absent, and were 
presumably candidates for having this code used were 

the encrustatioo present). The absence of this deposit 
in whiteware a lias and the color of many of the 
deposits leads us to speculate that some pitchers may 
have served as chamber pots. 

The flat-bottomed form with a handle extending 
from near the rim to near tbe base is a late form, 
almost always in a late, carbon-painted type, 
primarily Mesa Verde Black-on-white (or Crumbled 
House) or McElmo (see Cattanacb 1980:202-203; 
ROM 1971:175-177). It is extremely rare in the 
Chaco Project coUeclions-a tota] of four vessels 
were called mugs, and three are questionably 
~class i c~ mugs. Two of these (from 29SJ 627 and 
29SJ 629) lack the handle and are more properly 
·cups· (see Windes 1993:317); the other is from 
Pueblo Alto and is a small sberd witb a suspicious 
diameter estimate. The best example is from tbe 
Mesa Verde Biack-on-white era room at 29SJ 633 
and is trachyte-tempered (see McKenna and Toll 
1991:147, 176). Mugs with cylindrical or conical 
shOlpes can easily be seen as a modification of tbe 
square-shouldered pitcher fonn discussed above (see 
Judd 1954:203; Bradley 1996:247-248). 

Seed Jar 

As used bere, this form was used almost strictly 
for whittlwares and redwares (one Lino Gray seed jar 
was recorded; see tecomate below). The seed jar 
form is distinguished by a neckless, usuaUy round 
orifice, considerably smaller than the maximum 
diameter of the pot. Seed jars can be nearly 
spherical, but often the top of the vessel is flattened, 
resulting in shoulders where the curved base joins the 
top (see Judd 1954:Plate 66; Peckham 1990:71-73; 
Toll and McKenna 1992:215. 2.30-1). This form 
occurs over a long time span, but is never common. 

Tecnmale 

In this analysis, tecomate refers to globular 
vessels with round, restricted orifices and no neck 
(Figure 2A.I). This definition is different from 
many other studies, which are more likely to refer to 
this form as seed jars (see Mills 1993a:306-307; 
Morris 1980:Figure 27 e-j. Figure 29 fj). a term 
used in this analysis for smaller, painted vessels with 

• 

• 

• 



• 

• 
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flattened tops and neckless rims simila.. to Rtecomate
rims (see above). As employed in this analysis the 
term covers two groups. Most (83 percent of tbe 513 
cases) are found in early contexts, and usually as 
either Lino Gray or Polished Tan Gray, but also as 
some early plain redware vessels. The remaining 
tecomates are later whilewares and a few redwares. 
These vessels are taller and larger than those called 
seed jars, although the mean ori_fiee diameters of the 
two forms overlap considerably (seed jar mean 87 
mm, tecomate mean 96 mm; see Figure 2.7), with 
tecomate diameters being more variable. Morris 
(1939: 144) caUs the early, plain form -squash pots: 
and Roberts (1929: 111-112) calls tbem spherical or 
globular vessels with wide orifices. In Mesoamerica, 
tecomate refers to figure-eight, gourd-sbaped vessels 
used as canteens (Reina and Hill 1978:25). 

Canteen 

Usually somewhat flattened spheres, canteens 
are vessels with very small, necked orifices (mean 
diameter of 34 mm) and handles at the shoulders 
(Figures 2.7 and 2A.18; Judd 1954:Plate 65). As 
with ollas, the decoration of the neck is llSually 
independent of the main designs on the body. The 
small orifice couJd have been easily stoppered and tbe 
suspension lugs would allow carrying and hanging by 
a cord, making this a fonn useful (if perhaps fragile) 
for carrying drinking water. 

Duck Pot 

Duck pots, sometimes called shoe-form. vessels 
(Rice 1987:236), bird-form vessels (Morris 1939), 
patojos or zapatojos (Varner 1974), or even pichingas 
(Reina and Hill 1978: 163-165), are oblong-shaped 
with an upward-pointing orifice at one end and a 
pointed or rounded (-duck butn opposite end. 
Variations on this form occur throughout the pottery 
sequence (Morris 1939:245). Based on its 
ethnographic use, it has been suggested that this form 
was designed to be placed with the closed end in the 
fire in order to keep the contents hot, or to be used 
as cornal rests. All 24 of the identified duck pots in 
this assemblage are whitewares. and only one has 
blackening. suggesting that these vessels were seldom 
used for heating. Nearly half of this sample has 
some form of handle. and a number have effigy 
heads (Judd 1954:Plate 63). It seems likely that at 
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least two functional types are included in this vessel 
form: larger, closed forms with handles probably 
used as containers (see Peckham 1990:49), and 
smaller, more open vessels probably serving as 
effigies (e.g., at Pueblo Alto-Windes 1987(2):120; 
Peckham 1990:76). Eddy (1966:435-437) emphasizes 
the effigy aspect in interpreting this fonn as part of 
a water control cult. In the Tehuacan Valley in 
Mexico. this form. frequently contained cremated 
human remains (Sisson 1975), indicating a wide 
variabili ty in function over space for this class of 
vessel. 

Gourd Jar 

This form is found in earlier contexts (see 
Morris 1939:245); there are no examples of tbjs form 
in types postdating Red Mesa Black-on-white. We 
identified only whiteware examples of this form, all 
but one of them decorated (Table 2.14). The sbape 
mimics that of some squashes and gourds (Cucurbita 
sp.-the shape could be one of several cucurbit 
species [M. ToU personal communication 1995]); the 
small opening (mean diameter 3.8 em, 13 cases) of 
the vessel is near wbere the stem would be. 
Sometimes the neck of the gourd curves back to the 
vessel, fonning a handle. There is some convergence 
of form between gourd jars and pitchers, and even 
witb -bird effigiesM (peckham 1990:64). Good 
examples of this fonn may be seen in Morris 
(1939:Plate 226) or Peckham (1990:102). 

Cylinder Jar 

Just as a late. rare decorative style (Chaco 
Black-on-white) has entered the archeological 
subconscious as representative of Chaco Canyon, an 
even rarer late form-the cylinder jar-has a similar 
association. 1bere is some basis for aSI.ociation since 
200 of21O known cases come from the core canyon; 
192 of those come from Pueblo Bonito (Toll 
1990:282-283). This popular image is further shaped 
by the selectivity of those who choose to iUllStrate 
this form; of the 210, jllSt a few of the best executed 
Cbaco Black-on-white. tall and very regular vessels 
show up in photos (e.g .• Neitzel and Bishop 1991; 
Sebastian 1992:47; Washburn 1980; Lister and 
Lister 1981:46. which shows both cylinder jars and 
shouldered pitcbers on the same page). The form is 
far more variable in shape than this selection 
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conveys, solid designs and carbon paint are present 
on some vessels, and up to a third are plain 
whiteware (Judd 1954:Plates 67-68; Toll 1990). 
Further. it is likely that they came from a number of 
sources. Some are very likely to have come from the 
Chuska area, but others do not contain trachyte 
temper (Neitzel and Bishop [1991:70, 72] imply that 
we were able to examine -many· cylinder jars. which 
sadly is Dot so). Of the quarter million potsherds 
collected by the Chaco Project. two were identified as 
coming from cylinder jars, one from 29SJ 633 and 
one from 29SJ 1360. 

The majority of painted cylinder jars are 
bachured, divided between Gallup and Cbaco Black
on-white. There are also some with solid design 
elements; these are mostly Chaco McElmo Black-on
white, but also include some Puerco Black-on-white. 
Given the frequency with which bacbured cylinder 
jars are illustrated, a surprising quarter to over a 
third of recovered cylinder jars <at least 47 of 210) 
are unpainted whiteware (Washburn 1980; Toll 
1990:289). The typological makeup of this vessel 
fonD indicates that it was made between A.D. 1050 
and the early A.D. 1100s. There is a single Red 
Mesa Black-on-white (pre-A.D. 1040) unprove
nienced example (see Peckham 1990:71; Judd 
1954:210); its shape is different but within the range 
of shapes within the vessels from Pueblo Bonito. 
While the association of hachure with Chaco is 
unclear because of the widespread occurrence of 
hachure in the Anasazi area, the association of 
cylinder jars with Chaco Canyon is far more distinct. 

Other Fonns 

Effigjes 

As with cylinder jars, Pueblo Bonito has a 
coocentnltion of human effigy forms which are found 
at few other sites, although human effigies are even 
rarer tban cylinder jars (EUwood and Parker 1993). 
The Chaco Project assemblage contains no recog
nizable pieces of human effigy vessels; Franklin 
reports a head from the Salmon Ruin (1980:561) and 
another head from an arroyo near a small site in the 
Bis sa'ani Community (1982:904-906). Pueblo 
Bonito also produced a relatively large number of 
animal and other effigies (see Judd 1954:217-223, 
Plate 88). The Chaco Project coUection does contain 

43 effigy forms, all from 29SJ 627 (63 percent). 29SJ 
629, 2951 633, and 29SJ 1360. Most are whiteware 
(38) with a few mJ (2), gray (2), and brown (1) 
wares as well. Whitewares are of types of aU 
periods. Effigy forms include frogs, artiodactyl feet, 
a solid (rather than vessel) possible human figure 
(McKenna and Toll 1991:174-175). badger forms, 
frogs, deer, or other quadruped. ·Submarine
vessels seem to be nearly absent from Chaco Canyon 
sites. although a small rim sberd from such a vessel 
would be called. a canteen. 

Miniatures 

Small vessels occur in small numbers in most 
types. They are usually closed forms (jars, pitchers), 
although we did not record the form past -miniature· 
(for examples see Judd 1954:Plate 69. page 216; Toll 
and McKenna 1992:218). 

Pipes occur throughout the sequence. Most are 
whiteware, although many have little or no design on 
tbem. They are usually short, truncated cones with 
a bollow place for the dottle in the broader end (mean 
diameter 1.7 cm, range 1.5 to 2.5 cm, 6 cases) and 
a passage through to the mouth end. 

Fonn Assemblages through Time 

A dramatic and widespread change in vessel 
form took place from early grayware (Lino Gray) 
jars with necks and tecomates (both with small 
orifices) to the wide-mouthed jars that followed 
(Table 2.15). This change has two components 
-change in the role of ceramics in food preparation 
involving IJX)re boiling, probably as part of a greater 
reliance on agricultural products (Bllnman 1988). and 
the development of more task-specific whiteware 
forms (Wilson and Blinman 1995:70-77). Although 
the number of grayware forms is greater in the 
earlier periods than in later periods (partly because 
decoration covers smaller percentages of vessel 
surfaces in early ~whitewares·), graywares are nearly 
always closed forms in aU time periods. The greater 
variety in grayware forms in early contexts also 
stems from the dominance of grayware at that 
time- whitewares are a far smaller percentage of 
those time periods than they are in succeeding ones. 

• 

• 

• 
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After more sped.fie wbiteware forms developed 
during Pueblo I, however. the wbileware form. 
assemblage stays remarkably similar through time 
(Table 2.15). 1bere is an early declioe in the relative 
frequency of bowls and a small lncrease in pitcbers. 
'There is mioor osciUation in the rarer forms, but the 
percentages are remarkably stable frOID ooe well~ 
represented time group to the next. There are a few 
fonns wruch are JOOre temporal! y localized but these 
are quite rare: gourd jars in the A.D. 900s. cylinder 
jars in the late A.D. 1000s to early A.D. 1100s. and 
mugs after A.D. 1200. As noted in the form 
discussion. some temporal change took place within 
form classes, notably ladles. pitchers, and allas 
(Figure 2.4). Subtle changes in fonns did occur 
througb time. but classes of vessel forms remained 
quite constant. 

Based on sheed counts, Windes (1985:29, 39) 
finds that later Chaco Cibola Wbitewares reach "near 
parity of open and closed" forms. A1though an 
increase in closed forms is apparent in the rim sample 
discussed bere, open forms are always in the 
neighborhood of 70 percent of the wruleware 
assemblage (fables 2.14 and 2.15). This is in part a 
result of the sampling strategy, but suggests that. in 
terms of numbers of vessels. decorated closed forms 
probably never outnumbered open fonus. 

Grayware jar diameters increase steadily 
through typological time to Pueblo nom Corrugated. 
but show a marked decrease in Pueblo III Corrugated 
(Figure 2.7). Whiteware bowls sbow a similar trend 
of increase through Pueblo n-li with a decrease In 
early Pueblo m (Figure 2.5). Mills (1993a:344-346) 
documents similar increases in these vessel sizes in 
several geographic areas. but in the ENRON San 
luan Basin sample the largest median gray jar 
diameter is in Pueblo I. and Pueblo 1lI is lacking. 
Vessel size is sometimes interpreted as indicative of 
tbe size of group being served (Blinman 1988:200-
205; Mills 1993b:416). Interpretations of the 
terminal period of pueblo occupation (post A.D. 
12(0) in Chaco Canyon range from nearly absent to 
present, but greatly scaled down (foll et a1. 1980), to 
fully functional, continuing polity (Wilcox 1996). 
While this late period remains under-sampled and 
under-appreciated (McKenna 1991). these reduced 
vessel sizes correspond with reduced building effort 
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to further the impression ths.t socia] investment and 
interaction were reduced after tho early A.D. llOOs. 

HandIes. Handles were generally included in 
tho detailed analysis. Over a third of the handles in 
the sample came from ladles (Tables 2.18 and 2.19). 
Aside from the trough and tubular sbapes of ladle 
handles, handles fall into three maio classes: straps 
or coils of clay welded to the vessel leaving a haudle 
bole; protrusions pulled out from the surface of the 
vessel; or indentations into the vessel. Indentations 
are found only in large whiteware jars. Protrusions 
from the vessel are especially common in grayware 
jars. usually occurring at or near the vessel orifice. 
Solid tabular pieces of clay without space between the 
handle and the vessel are also more common on gray 
jars. If handles standing away from the vessel wall 
are found on graywares, they are likely to be coils. 
either one or several twined together. StTllP handles, 
such as the vertical type found on pitchers or the 
horizontal straps on jars and ollas, are the most 
common handle type on wbiteware vessels. When 
whiteware vessels have the protrusion type bandle, 
they are often perforated. The differences between 
grayware and whiteware handles probably relate to 

adding grip to cooking pots as opposed to means of 
SU&lJCnsion and carrying OIl wbiteware vessels because 
bandies sufficiently large and strong for carrying a 
large vessel are rare (absent7) on grayware jars. 

The bandle repertoire remained rather constant 
through time and across forms (Table 2.18), As 
mentioned, open gourd form ladle bandies are 
prevalent into the A.D. lOOOs. being gradually 
replaced by ladles with bowls separated from tubular, 
or occasionally tabular handles. The relatively rare 
cupule form was recovered only from A.D. 920 to 
1040 contexts. Straps. coil. and nubbin bandIes are 
present througbout the sequence. Indentations in 
vessel sides appear around A.D. 900 and oontinue 
through the A.D. ll00s. Although this handle form 
is associated with large closed forms (mostly ollas). 
this handle type was not observed in the graywares. 

Whole Vessel Measumnents 

Although vessels are the unit in which we are 
interested, it is one with which we seldom deal. 
Measurements were collected on 282 reasonably 
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Table 2. 19. All handle rypes by ware. 

Graxware Wbi~ware Red""are Brownware Total 

% of • of • of • of 

Handle Type No. Typo No. TyPo No. Type No. Typo No. % of Total 

Solid Coil 7S 43.4 " 54.9 3 1.1 173 8.7 

Multiple Solid Coil " 46. 1 74 52.5 2 I.. 141 7.1 

Vcnic.1 SlI'lIp 87 20.3 336 78.5 • 0.' 0.2 .28 21.6 

Tubular 3 2.' 121 96.8 0.8 '" 6.3 

Tubular with 

Peri'ofl.tion. 20 100.0 20 1.0 

Trough-Gourd '99 99 .8 0.2 '00 " .2 

Extended Lip " 100.0 12 0.6 

Nubbin 177 92.7 13 6.8 0.' 191 ' .6 • Ow.l Nubbins 28 93.3 3.3 3.3 30 1.' 

Indented 26 100.0 26 1.3 

Strap lAIg 18 13.3 117 86.7 '" 6.8 

Solid Tllbular lug. 28 59.6 18 38.3 2. 1 47 2.4 

Cupule Lug • 50.0 • 50.0 18 0.' 

Curved or Sagging 

Nubbins 19 90.' 2 .. , 21 1.1 

Pcrfol"llcd Lug 14 23 .0 " 75.4 1.6 61 3.1 

Bifurcated Extended Up 100.0 0.1 

Muhiplc Coil Strap Lug , 17.9 23 82.1 28 1.4 

Bifureated Tabular Lugs 50.0 50.0 2 0.1 

Emgy Handle. 2 .. , 18 ".7 ' .8 21 1.1 

Venicil fillet -' 100.0 -- - - _ _ 2 ......QJ. 

TOTAL , .. 27.5 1,418 71.S " 0.8 3 0.2 1,982 100.0 

• 



• 

• 
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whole vessels, but that number includes a fair number 
from excavation that are sufficiently complete to cal
culate a volume but which are Dot whole by any col
lector's standards. These vessels came from a vari
ety of places: the Chaco Project excavations, earlier 
excavations in Chaco Canyon (scattered pots from the 
"Bc" sites. but no complete collections), and from 
the Maxwell Museum collections. The vessels in the 
Maxwell Museum are mainly donations with little or 
no provenience information. A sizable portion of the 
vessels measured there were collected by Earl Morris 
for the Carnegie Institution and given to the Maxwell 
Museum in 1942. It is very likely that the majority 
came from the Chuska Valley where Morris is known 
to have done some digging (Lister and Lister 1968). 

Volumes of all these vessels were measured by 
filling them with vermiculite. Venniculite is not an 
ideal substance for measuring volume because it is so 
light that it is subject 10 variable settling (not to 
mention the micaceous dust it leaves OD everything). 
It is, however, light enough that most fragile, 
reconstructed pots can withstand being filled with it . 
Most of the measurements were taken with the idea 
that we Vlished to compare the measurement possible 
from sherds (rim diameter) with its counterpart from 
vessels and compare it to volume. Accuracy to the 
nearest 10 cc is not really possible, but that is the 
level for which we aimed (values to the nearest cc are 
from calculated volumes). Clearly, it would be 
desirable to have a fuller set of descriptive measures 
for whole vessels, but that realization came late. 
Summary measurements for five abundant fonns are 
presented in Table 2.20; data for individual types are 
presented in the detailed type definitions. 

As can be seen in Table 2.20, the correlations 
between diameter and volume for grayware jars and 
whiteware bowls are pretty good (significant 
Pearson's r greater than 0.8) and less strong for 
pitchers and ladles. The low correlation for lad.1es is 
easily understood given the presence of both solid 
handle and half gourd shapes. The lower pitcher 
correlation in both wares may result from a 
functional dictation of pitcher orifice size, repeated in 
the lower correlation of pitcher heights and 
diameters. The correlations between height and 
volume are quite higb. but the number of height 
measurements is small. 1be volumes in all categories 
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are extremely variable. virtually demonstrating that 
each category covers a number of functional types. 

Relative to the sherd sample, there is a very 
high percentage of grayware pitchers compared to 
grayware jars. This probably results from several 
things. Grayware pitcbers are smaller than jars and 
are probably, therefore. more likely to survive intact. 
Again co~red to the larger grayware jars, pitchers 
are more common as grave goods, increasing tbe 
likelihood of being fOOtld intact. Additionally, pitch· 
ers may possibly have been used less for cooking, 
and may therefore have e~perienced less beat stress. 
FinaUy, because the handle type is a primary eriter· 
ioo in the designation pitcher, a fair number of pieces 
of grayware pitchers have probably been recorded as 
jar sberds because of the absence of a bandle. 

Detailed Analysis: Temper and Paste Studies 

Objectives 

In keeping with a long tradition of pottery 
description in the Southwest, the Chaco Project 
included temper and paste studies in its analytical 
ambitions. While temper and paste have received 
varying emphasis in the several schemes of Chaco 
ceramic classification, worlc: before the Chaco Project 
clearly indicated that there was considerable potential 
for identification of ceramic sources within the San 
Juan Basin. The great relevance of a regional per· 
spective to the understanding of the Chaco Phenom
enon made temper an appropriate focus for analysis. 
The objectives of identifying ceramic temper from 
Chaco Project excavations included the following: 

1) Furnishing quantified temper and paste 
occurrences for type descriptions. Althougb temper 
is frequently included in type descriptions. it has 
often been in terms such as ·abundant· or 
·corruoon." Temper is a criterion for some types but 
not others, including the Chaco Project classification 
system. This is not an ideal situation because types 
would be. in my opinion, most useful as fully 
phenotypic groups against which temper should be 
allowed to vary. In this way, production and con· 
sumption (and perhaps group representation) could be 
more thoroughly examined. While this independence 
is not complete here. it can be largely recreated . 
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Table 2.20. Whole vessel measurements and co"elations/or five 

abundant ware-fonn categories. 

Metlns. Ranau, cv Volume (ee) 

Gl'1Iywlr'e jar 9,043.2 

n",' S()'21,220 

CV~ 76.9 

" 37 

Gnyware pitcher 1,296.9 

n",. lS0-4,440 

CV. 94.9 

" 14 

Whitc ...... re bo",,1 1,495.1 

ranie 63·8 ,870 

CV. 84.8 

" 1« 

\Yb.ite .... re pitcher 1,101.8 

n".. 100-2,450 

CV~ 61.9 

" 20 

Whilewlr'e lad le 256.6 _. 
30-1,404 

CV~ 117 .3 

" 26 

2) Serving as a basis for examining ceramic 
movement, inter- andlor intra-regionally. Given 
identifiable sources, temper is one of the most 
definite keys to location of production, down to a 
fai.r1y fme level of discrimination. 

3) Providing functiooal and technological infor
mation. Temper and paste may provide information 
on intended vessel use and methods of production. 

Background and Epistemology . 
The question of how to accomplish temper 

identifications bad both thOOTetical and practical 
aspects. On the one band, results with the most 
control and greatest detail are the most desirable. On 
the other hand. such results generally require the 
most time per specimen in analysis and there is a 
likelihood that more information than will be useful 
will be generated. Ideally, thin-section analysis 
would be performed on a large number of items, 
perhaps the whole detailed analysis sample, but this 
level of detail is completely impracticaJ. Shepard 
(1956:157-161) provides a good discussion of the 

Rim Diameter (nun) Height (0lID) 

179.5 267." 

'6-260 13 1·385 

33 .4 43.0 

33 , 
".9 148 

56· 170 105-195 

33 .0 25 .' 
12 4 

m.7 79.3 

15-360 51- 110 

21.3 24.0 

14. 22 

17 .3 36.9 

35-95 84-19 1 

23 .' 27.7 

20 • 
97.2 38.0 

65-180 31-50 

27.2 27.S 

25 3 

ideal interplay between the use of petrographic and 
binocular microscopes in the analysis of temper. 
This interplay was largely lacking from the Chaco 
Project analysis for several reasons: 

1) A very substantial body of work on ceramics 
existed in the area before the Chaco Proj ect began. 
Important amoog these are the work of Shepard 
(1939, 1954 (in Judd 1954J, 1963), Hawley (1936), 
Vivian {1959, 1965}; Vivian and Mathews (1965), 
Warren (1967), and Windes (1977; see also Loose 
1977). This work bad established. group of tempers 
found in Chaco Canyon that could be identified with 
a binocular microscope. Roberts' (1927) work on the 
Cbaco ceramic sequence was a critical. if often an 
invisible cornerstone to much work on Chaco 
ceramics. He placed very little emphasis on paste. 
being concerned almost entirely with modes of 
decoration. Between the perceptive work of Roberts 
and the piooeering work of Shepard in this very early 
phase of Chaco ceramic analysis, there was a close 

• 

brush with what might have been an extraordinary 
collaboration, and an opportunity for establishing an • 
analysis of independently varying paste and design 
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that would be remarkable today. This collaboration, 
unfortunately , remained limited and tangential, and 
truly'independent paste and design studies have yet to 
materialize. 

2) The personnel. equipment, and time 
available did not pennit the use of petrographic 
analyses. A. H. Warren was contracted by the 
Cbaco Project in 1975 to conduct ceramic source 
analyses (Warren 1976, 1977). Warren had 
geological training and had done petrographic work 
with ceramics (e.g., Warren 1967, 1976). Sbe made 
some powdered sample analyses of Chaco ceramics 
and various sandstones early in ber analyses, but then 
concentrated on binocuJar microscope identifications. 

3) The primary objective of the analysis was to 
bave full information on as large a sample as 
possible. 

Who does an analysis, what they know, and 
when tbe analysis is 400e all have an effect on the 
outcome. Thomas Windes, A. H. Warren, Peter 
McKenna. and I were aU involved in numerous ways 
with the various aspects of temper analysis. Windes 
participated in the early planning of the analysis and, 
io his separate analyses of surface ceramics and 
pottery recovered after the Chaco Project, included 
some temper identifications. His primary role in the 
analysis reported here, however, was that of 
coosu1tant. Warren was the tecllnical consultant and 
her work forms the basis for much of the procedure 
that was eventuaUy used. While she examined many 
Chaco Project sherds. her identifications are only a 
small part of those reported in this analysis. 
McKenna used the project recording system in the 
analysis of the sherds from part of 29SJ 626, 29SJ 
630, 29SJ 1360 and a test at Shabik'eshchee (29SJ 
-1659); only the two latter sites are included in this 
final analysis. I was responsible for the identification 
and recording of the pastes of the remainder of the 
ceramics. My efforts were based almost entirely on 
what the other three were able to teach me. 

Any analyst using a binocular microscope to 
identify temper develops certain mind sets as to cues 
to a temper's identity. Such cues revolve around 
similar attributes from analyst to analyst, but they are 
not likely to be . entirely similar. Further, two 
analysts are unlikely to see exactly the same particles 
in each sherd in a group of hundreds of shenls. 
Therefore, some inconsistency is unavoidable under 
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this system. What it relies on is that there will be an 
overall agreement sbowing similar proportions of 
various tempers. While there is, in every case, a 
right answer to the question of where a vessel was 
made, it is unreasonable to expect that any analyst 
will always find that answer, especially given the 
widespread and Don-distinctive tempers such as are 
found in a substantial portion of the Charo 
assemblage. Without an extensive thin-section back
check program, the "right answer" is, practically 
spealting, a matter of consensus. Blind consistency 
tests were conducted on two different occasions; once 
witb problem sherds from 29S1 1360, and once with 
sherds from 29SJ 724. In fact, these tests showed 
that differences of identification did exist; especially, 
of course, in the problem sherds. AJthougb we must 
acknowledge that the identifications are not com~ 
pletely replicable, we believe that they are adequate 
to make statements about source and technology of 
Chaco ceramics withio very definite limits. 

Although tnlChyte temper from the Chuska area 
to the west and crushed andesite/diorite temper from 
the San Iuan River and further north were well 
known and relatively easy to identify with a binocular 
microscope, the majority of ceramics found in Chaco 
Canyon are tempered with some combination of sberd 
temper and sand or sandstone temper. Detennining 
more specific sources for these combinations was, 
therefore, extremely desirable. Warren worked on 
tbe identification of sandstones through examination 
of surface sherds from sites in various locations and 
througb hand specimens from outcrops (Warren 
19n:18~19). Warren examined in the neighborhood 
of 90 &herd specimens from Chaco Canyon and other 
San Iuan Basin locations and around 35 slides of 
sandstone specimens primarily from Chaco Canyon 
and areas to the south and west. Her microscopic 
frndings are presented primarily in ·Technological 
Studies of the Pottery of Cbaco Canyon" (Warren 
1976), and ·Source Area Studies of Pueblo l~m 
Pottery of Chaco Canyon, 1976~1977" (Warren 
1977). 

The job of identifying and analyzing both 
formations and pottery from an area as large and 
culturaUy complex as the Chaco region is. of course, 
nearly an infinite one. That of analyzing the 
ceramics recovered by the Chaco Project is another 
very large WldertakiDg. Realizing that accounting for 
aU the variability present was impossible, the Chaco 
Project hired me in 1977 to learn the temper trpes 
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that Warren considered common in order to make 
temper identifications for the detailed ceramic 
analysis being conducted by McKenna. The tempers 
selected were based on a table assembled by Warren 
(19n:63). Descriptions are presented here one at a 
rime followed by a discussion of how they were used 
in the analysis and information on their occurrence. 
Descriptions of the other paste attributes used in the 
analysis follow the temper discussions. 

The temper analysis reported here-that 
included with the Chaco Project detailed analysis
had three developmental stages and involved two 
analysIs (Tables 2.21, 2.22, and 2.23). The sites 
analyzed are listed in Table 2.23 in the order in 
which they were studied. 

Using the sandstone cemeot codes, vitrification, 
and temper codes, it is possible to organize the data 
so that aU sites bave the same data at the same level 
of detail (a least common denominator). This bas 
been done for overall tables such as those found in 
the first section of this section (fables 2.24·2.28). 
The descriptions that follow present other levels of 
detail for the sites for which they are available. 
Attribute states recorded by the various systems may 
be seen in the forms (Appendix 2A). 

Table 2.22 includes the added 29SJ 627 culinary 
sberds. Because of the temper recording, the table 
shows items with any sandstone/trachyte mix in one 
column and items with only trachyte coded in 
ano ther . Ideally , sherds with more sandstone than 
trachyte (Le., sparse trachyte that may well have 
been introduced through sherd temper) would be 
shown separately. but this was not estimated for 
several sites. All sherds coded for ~ San Juan 
igneous or unidentified igneous are placed in the 
colunms with lOOse headings. As is true for the rest 
of the temper data presented in this report, items 
recorded in temper systems I and U (sites 29SJ 724, 
29SI 628, 29SJ 721, 29SJ 299-PI) as baving cbalce
donie sandstone cement were converted to the 
comparable code for the other sile8, and the specific 
formation assignments have been converted to 
undifferentiated sandstone. again to achieve compar
able treatment. There are several things that stand 
out about 295J 1360. Relative to other sites of 
comparable time period, it has a low incidence of 
more sberd than sand temper, and it bas a very high 
incidence of cbalcedonic sandstone, San Juan 
igneous. and unidentified igneous. Of the sites in 

Table 2.23, Sbabik'cshchee and 29SJ 1360 were 
analyzed for temper by McKenna, the rest by Toll. 
Some of the differences seen in 29SJ 1360 are 
probably attributable to the temper recorder. 

Temper Descriptions 

Sedimentary Fonnations 

UndifFerentiated Sandstone (Code 200). This 
category may include the foUowing: 

"Cbusy Sandstone. Tan colored 
sandstone with while opal cement; medium, rounded 
grains of colorless quartz, white orange. and green 
cbert and chalcedony, well sorted, massive" (Warren 
1977,63). 

An: Tertiary. 

Distribution: Underlies the intrusive 
volcanics of the Chuska Mountains; exposed along 

• 

much of the eastern slopes of the mountains 
(Blagbrough 1967; Dane and Bachman 1965; • 
O'SuUjvao aod Beaumont 1957). 

"Chinle Formation. White to tan 
sandstone, medium to coarse rounded grains of high 
quartz, doubly terminated crystals may be present; 
icy white feldspar; occasional pink quartz:. black: 
grains- (Warren 1977:63). 

An: Triassic. 

Distribution: Very widespread, a 
member of the Glen Canyon Group. In the Chaco 
region. it outcrops in the Red Mesa Valley and Zuni 
Mountains to the south of Chaco, as well as in east 
central Arizona (Dane and Bachman 1965; O'Sullivan 
1977). 

"Dio AlamO SandstOne- Coarse, 
subaopJar grains of high quartz, orange, gray 
aoguJat cbaJcedooy. cbatoyant white to gray feldspar" 
(Wuren 1977,63). 

Au: Tertiary. 

Distribution: Outcrops in a band 
north and east of and parallel to the Chaco River 
(Baltz et aI. 1966; Dane and Bachman 1965; Smith • 
1983; Wells and Smith 1983). 
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Table 2.21. Sites analyzed in derailed ceramic analysis. 

• 

s;,. 

2951299-PI 

2951 299-BMID 

Pueblo Alto 

2951 423 
2951 627 

2SSJ 628 
2951 629 

2951633 

2931721 

29SJ 724 

2951 1360 
2951 1659 

TOTAL 

Syrum I 

54' 

,,, 
"Mesa Verde GrouP. Tan to gray 

sandstone, fme grained well sorted; miscellaneous 
clear vitreous quartz; angular gray cbalcedony; 
formations icy white feldspar, sparse pink, orange 
quartz~ (Warren 1977;63) . 

Au: Cretaceous. 

Distribution: Extremely wide-
spread. Forms the outcrops in Chaco Canyon, and 
some of the outcrops in the Crownpoint area; the 
Menefee Formation, largely shale but containing 
some sandstone lenses, is the primary exposed 
formation for the entire Chaco Basin south of Chaco 
Canyon. Also exposed north of the San Juan River 
and, of course, in the Mesa Verde area (Dane and 
Bachman 1965; Molenaar 1977; Scott et al. 1984; 
Wells and Smith 1983; WeDs et aJ. 1983). The 
Transwestem Pipeline Project, which passes 30-40 
Ion west of Chaco Canyon, did extensive testing of 
Menefee clays showing them to be similar chemically 
to Cibola series pottery (Buberoyre and MiUs 
1993:239; Zedeno et aI. 1993). 

"Mesa Verde Group. Gallup Sandstone. 
Coarse, angular quartz, colorless, smoky; clear to 
white, gray feldspar; pink, blue quartz may be 
present; occasionaUy mica flakes~ (Warren 1977:63). 

~: Cretaceous (lowermost unit in 
the Mesa Verde Group). 

• 

Distribution: Outcrops in the Red 
Mesa Valley and Zufu Mountain area (i.e., Gallup, 

System n Sylt<:m m. 

247 

7,518 

867 

318 

14' 

1,257 7,836 

Sy8t~m UIb , .. 
5,380 

637 

1,707 

2,085 

~ 
5,128 

NM), and along the Hogback and south of the 
Chuska Mountains at the west side of the San Juan 
Basin (Beaumont 1957; Dane and Bachman 1965; ' 
Molenaar 1977; Wells et al. 1983). 

In addition to the above formations as described 
by Warren (1977), there are nearly unlimited other 
possibilities, including sandstones from the Morrison 
Formation lacking distinctive chalcedoo.ic cement (see 
below), and other more recent (Tertiary) formations 
prevalent to the north of Chaco Canyon, such as the 
Kirtland, FruitJand, and Nacimiento Formations. As 
a whole, "wulifferentiated sand<;tone" is characterized 
by a series of superlatives. First, it is the most 
general code and includes tbe most cases in tbese 
analyses; therefore. it is also the most difficult to 
define. At its most rudimentary level , this temper 
code indicates the presence of sand, here nearly 
always quartz sand. It will be noted that there is no 
category in the present list for free sand. This 
absence has two causes, one historical and one 
practical. Warren was quite insistent that free sand 
was not incorporated in Anasazi pottery because of a 
strong historic, and apparently prehistoric tradition of 
grinding tempers (Shepard 1956: 164). This is borne 
ouf in many cases through the visible presence of 
sandstone matrix, or the presence of repeated suites 
of minerals (Shepard 1956:383). Still , in this 
analysis at least, use of loose sand cannot be ruled 
out as a possible temper. Practically, it is difficult to 
discriminate sand from ground sandstone incorporated 
in pottery. Sand grains may, of course, be identified 
as to whether they are aeolian, water lain, or fre;hly 
broken. This deteqnination, however, requires both 
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Table 2.22. Type counts analyzed IJy temper systems. 

Unidentified PI.in GI'.I1 

UQO Gr.y 

Wide Ne<:kbanded 

Na~ Neckbandcd 

PO COmlSlkd 

PD-PW COml,lkd 

pm COrnia_ted 

Unidentified COlTUi1ted 

Eady PO ~eek Conugllcd 

LillO Fu,itive Red 

Plain Red ... l"" 
Polilbed Tan Oray 

Polished SmudJed 

Unfired Mud ... ,,,,, 

ExOCte Brown ..... ... 

BMD1-PI Polished M /w 

BMW-PI Unpolilhed M1w 

Early Red MeUo BIw 
LaIC Red Melli 8Jw 

Etcav.dt Hlw 

Puerto 8/ .... 

Gallup B/ ... 

ChiCO Blw 

Exotie Wr., 
Unidenlificd Whill,\wlre 

po-m M/w 

BMID-PI Polished C/w 

BMW· PI Unpolished C/w 

PU-DI C/w 

Me ... Verde HI"" 

ChiCO McElrno Blw 

Tullyln Whilew,", 

ChUIU Blw 

Chu.b Whitewlr6 

Chulh Redw .... 

D«onted Redwlre 

Polychrome 

HiJI.oric 

TOTAL 

Syatem I 

120 

" 

7 

14 

49 

" 133 

• 
" 

Sylkm n 

237 

". 
7 

14 

3 

10 

76 
76 , 
" 48 

• 
12. 

.44 
• 

10 

• 
, 

72 

II 

" 70 , 
3 

3 

• , 
II 

1,256 

'Pueblo Alto ;, Syltcm nIb with. few f'efirinc varillblu added. 

expertise and careful examination of individual 
grains; moreover, determining that a sand grain is 
aeolian, for example, does Dot rule out its having 
come from a sandstone. With this proviso. then. all 
quartz sand-bearing sberds bave been attributed to 
sandstone tempers. 

170 

137 

16" 
30. 

'" 107 

" 10. 

"' 7 
3 

• 
77 

3 

" .. 
IS' 

2,323 

" '" 'OS 

" "' , .. 
',"" 
" " 113 
34 

3 

" " .. 
" .47 

• 
1,136 

SylCem IIIb 

210 

207 

." 
". 

" • 
3 .. 

107 
II. 

97 

." 
" , 
" 302 

'" '" 1,IS7 

II 

" " 3 

" '" 7<3 

" 7 

" • • 
, 

21 

" " 
S, ll7 

29 

17 

11 0 

302 

"' .. 
1,184 

" 
• 

130 

• 
3 

, 
21 

31. 
.42 
,as 

1,043 

" 137 
117 ... 
" • 
77 

44 
8I 

'" 
" '" • 

,~" 

In the San Juan Basin and mucb of its periph-

• 

• 

ery. what exposed rock there is. is sandstone. In 
Cbaco Canyon, most of the sandstones are fine to 

medium-grained and the Cretaceous sandstones that 
outcrop there have wide areal distributioo. that is bOri-. 
zODtally fairly homogeneous. For/temper analysis. 
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Table 2.23. Sites analyzed by system as part of the detailed ceramic analysis. 

N.~ 

Syatem I 

Syltcm 0 

System lIb 

Situ 

2951 n4 

29SJ 299-PI 
2951 nl 
29SJ 628 

2951627 

2951 633 

2951 629 

2951 423 

Analyst 

Toll 

ToU 
Toll 

Toll 

Toll 
Toll 

Toll 

Toll 

2951 199-BMW Toll 
Pueblo Allo Toll 

Attribute. 

It iptcific _r<:CI ph.II JCIICI'1II code" 5 pin .ites, quartz 
lIJiUluity and color, feldspar color, cryptocrystalline color, 

landlltonc c(menu, odIer inclUlions. Men:! temper, 

vitrification. 

II (ol'ltlllioM plul gcneral coon, 6 pin tizc., redefined 

quartz llIJUlarity and <:oloe, redefined feldspar and 
cryptoctystal!inc colon, tcdcfined &.Ind.kmc cc~nu, 
rWcrmed incluROOI, tbcrd temper, clay colons (vitrification 

included .. color .uributc). 

8 !lpeCific lOI.If'(:eI plUl gene ... ' codel, 4 ,nin .acl, temper 

dcnmy estimate., p • .u: type group_, Iherd temper, pl. 

vitrification. 

MiD Symm m. with more codel for clllirnatc. of 

sandBlone-igneoot mix, deeree of vitrification. 

Shabik'cshchec (2951 1659) McKclIM 
• ____________ -"'~9~~~13~~"_ __________ _!M~'~~~ru.~ ________________________________________ __ 

these facts have two consequences: 1) it is nearly 
impossible to pinpoint soun:es (Shepard 1956:341); 
and 2) it is substantially harder to identify smaller 
grains with a binocular microscope than it is to 
identify larger Olles. 

Finer grain sizes, however, do not fully account 
for beavy use of this temper code. The fine grain 
size exacerbates a problem that was perceived in 
other sandstone identificatioDs (see below). To 
identify a specific sandstone complex requires 
recognizing specific minerals and their relative 
frequencies. Because most tempers are completely 
disaggregated and because temper is often sparse (and 
rare identifying elements thus even rarer), it is 
probable that many constituents will either be unseen 
or Wlidentified. 'Jbjs problem is enhanced when the 
observer is not trained in petrography (as was the 
case here), but it is a problem inherent in BQyooe's 
analysis. In fact, several geologists expressed some 
doubt as to the feasibility of reliably identifying 
sandstone foonations even with thin sections (Shepard 
1956:167). Thus. while resorting to the category 
-undifferentiated sandstone- is in some ways shying 
away from potentially very useful information, it can 

• 
also be viewed as an exercise in discretion and an 
avoidance of creating data groups will:!. tenuous 

factual basis. This is not to imply that such is the 
case for Warren's groups; her results are explicitly 
preliminary and remato to be tested and augmented. 
It i! to say the following: 1) that as applied in the 
Chaco Project analysis in which a binocular 
microscope was used by an archeologist rather than 
a petrographer, identification of specific formations 
is unreliable in the majority of cases: 2) that the 
composition of sandstones in this very large area is 
liable to be both horizontally and vertically variable; 
and 3) thai: microscopic knowledge of sandstones is at 
present mostly inadequate for making formation 
identifications. 

In view of these problems, more descriptive 
recording was sought. The final temper recording 
system was a compromise involving time expen
diture, information content, reliability of identifica
tion, and frequency of occurrence. Sandstones tbat 
were other than -undifferentiated- were separated on 
the basis of readily identified constituents and were 
labelled by criterion rather than by formation. 
Especially iqxmant modifiers of the large sandstone 
group are grain size and quantity of associated sherd 
temper. Grain size is attributed considerable source 
information value by Wanen. Because of ber finding 
tbat sandstones containing coarse-grained quartz 



Table 2.24. Distribution of temper by site. 00 
0 

n 
Temper Type :r ., 

Undilf. Sherd Chalc. Iron Ox. Mlgnet . S .. Tnch)'\e"' Unidenl. 8 
Site SS >SS SS SS SS J~, Tnebyte SSMix 

Ig_. T"", ~. 
2951 423 • OS .. 20 • I' 56' ... n 
Shabik'eshchce Vill'le 88 12 " 1 117 '" (29SI 1659) 

2951 299-BMrn 33' 14 , 93 , 17 17 2 4' 49' 

2951628 S3I • , 71 39 '0 2 • ' 3& 

29S1721 " 3 33 3 2 143 

29SJ 724 '" 5 , 15 " 26 " • 530 

2951 299-Pl 7S 30 2 12 3 , , I)' 

2951629 >70 661 '40 15 20 56 123 47 21' 1.653 

29SJ 1360 ,>7 381 25. , 15 '03 '20 63 53 1,659 

295J 627 2,369 3,248 ". 24 '0 19' no 39' 34 7.435 

Pueblo All!) '24 1.125 I)' 2 20 97 '" 610 ", 3,1 17 

29SJ 633 -11 ---.ill --". - ...2 ..l! ---ll ---ll ...ll --ill 

TOTAL 6 ,6 11 5.604 94' 332 332 611 1,876 1,154 230 11,605 

PERCENT 37.6 31.8 5.3 1.' ' .3 3.5 10.7 ••• 13 

The (o llowinl Tupy,n lhenh ( .. nd~ne temper) are not shown: 2951 621--41 ; Pueblo Alto-26; 29SJ 628- 1 . 
• Include. Socorro temper: 295J 629-4; Pueblo "Ito-S; 29S1 299-BMrn and 2951 423-1 each. 

There are 81lpecirmna with temper uoobllervcd . 

• • • 



• • • Table 2,25, Distribution of type by temper jor entire temper analysis sample. 

Trachyt&-
Undiffer. Sherd > Cbaleedonic lronOxide Magnetitic Sao Juan Sandstone Unidentified 

TYPE Sandstone Sandstone SaOOSlOne Sandstone Sandstone Igneou! Trachyte MU """",. Total 

GRAYWARE 

Plain Gray 393 16 25 31 22 • OS 5 562 
Lino Gray SOl 3 6 74 39 • 6 4 637 
Lino Fugitive 132 " • 2 183 
Obeli$k Gray 355 60 17 3 2 43. 
Wide Neekbanded 1&4 9 " 3 3 2& 2&4 
Narrow Neeklandcd 367 • &7 3 • 6 122 12 61. 
Neck Conug.t«I 130 • 29 1 • 2 57 5 24Q 
PO Corrugated 35& " 52 3 13 11 34Q 34 &67 
po-m Coaugalcd 83 9 4 2 2 94 15 209 
pm Corrugated 46 • • 5 23 • " Unidentified Corrupted ....ill ...JQ ...ll ....1 ...ll J.1 --lli ...§l .i 1,092 

TOTAL ORA YWARE 2,960 157 345 220 13& 53 1, 194 ,48 7 5,222 

MJNER.AL.-ON-WHITE 
BMlD-PI Polilhcd MIw 353 71 22 23 20 53 19 7 I' ". 
BMID-PI Unpolished Mlw 352 13 12 23 13 42 • 3 467 
Early Red MeA Blw 1 .. 19& 33 • 2 15 \3 ' 37& 
Red Mesa Blw 905 2,03\ 330 5 11 5& 31 150 " 3,570 
&cavada Bfw 37 103 7 2 1 5 1 157 
PucJ(:o Blw 83 302 11 10 ' 0 33 • 45. 
Gallup B/w 244 '" 21 2 6 14 71 323 12 1,358 
Chaco B/w 15 32 23 • 74 
po·m M/w 53& 1,146 11. • 11 41 42 150 32' 2 ,078 
Exotic Mlw ---.M --1JQ - ' - ...! 2 --"- --"- 40 ' 365 

TOTAL MINERAL-ON-WHITE 2.699 4,701 '" 57 65 287 212 73' 163 9,474 

~ 
fX 
00 -



Table 2.25. (continued) 00 

'" 
T""',... (") 

Undiffcr. ShenS > Cbaleedonie Iron Oxide Ma,netilie .... ,~ ...., .. ~ Unidentified :r 

TYPE ""'- SandJlOpe ""' .. ~ SandMOIIe ""'- I,neou, Tracbyte Mix "'-- Tw' 8 
CARBON-ON-WHrTE ~ 
BMm·Pl Poli.ncd CI. JI. 3 2 , 3 , .. • 'M lil' 
8MllI-Pl Unpolitbed C/w 76 , 2 8 3 ,. a 
Chuilin Red Me .. BIw 2 " 27 JJ7 

Chuab BJw 67 23 " Chuab Whitewlf'c 8 '5J 60 , 22J 

Chaco MeElmo 81.". 20 " 2 42 4 .. 
pu·m C/W 47 72 2J 24 " " 228 

Mel. Verde B/w 8 2 JS 3 6 6 " TuseYI. Whilcwao: ..!iJ. - - .l. - ---'- --1 ..1 -1! 
TOTAL CARBON-ON-WHrrE 33. '04 2 " 

, 
" 319 22. 26 1,'42 

pt"in Whitewlle 349 .., 
" 20 8 32 " 49 4 ,,, 

TOTAL WHrt'EW ARE 3,178 S,214 '" " 82 m 648 ' ,004 "3 l1 ,S19 

REDWARt: 
P\.l;n Redwao: 14 2 " JI 6 4 '" D«onted Redwal'e 2. " '80 27 2 2 328 
Pol".,..,. I • 
PoliJbed Smudged .!If .ill .l. ...l .12 --1 ~ ~ .ll .ill. 

TOTAL RED AND SMUDGED 210 23. 4 J6 ,. ,,, 34 2 28 786 

Bf'OWnWlre 64 2 " Mudwlno 11 , , , , , , II 
TOTAL BROWN AND 75 2 8. 
MUDWARt: 

GRAND TOTAL 6,683 ',602 94' 332 231 618 1,876 1,154 23. 17,667 

PERCENT 31.8 31.7 ' .3 1.9 1.3 3.' 10.6 6.' 1.3 

I>ocI not include 90 item. with 00 type: or unobKfVlble temper . 
• SoI:orro temper: BMm·PI Polilhc.d Mlw-l , Early Red MCII-4, PR_m _l, Exotil: mincral- S; Sum- II . 

• • • 



• • • Table 2.26. Distribution of form. by temper for entire alUllysis sample. 

Trachyte-
Undiffcr. SheRI > ChaI=iOfiK Iron Oxide Magnetitic Sandstone Unidentified 

Fo~ Sandstone Sendstone SandSione S.ndllone Sandstone San JUlIn Tnlehyte Mix Ig~ T ... I 

ORA Y AND BROWN 
)" 2,485 • 149 331 146 103 " 1.177 145 , 4.590 
Pitcher 31 , , 5 , 47 

Tecomate '" 2 2 46 28 2 'n 
Mini.tu~ .. I , , 2 60 

Bowl -1! ---1 - ~ ..... - - - ~ --'Z 
TOTAL ORA YW ARE 1,932 156 33' 209 136 53 l,lSI 147 , 5,156 

WHITEWARE 
Bowl 2,454 - 3,206 401 " 65 271 341 562 125 ' 7,520 
Ladle 230 ' 504 66 2 24 91 " 26 1,030 
)" 4J' 865 16 6 !O " II. 1.5 20' 1,762 

01" 71 226 II 2 2 !O 15 " • 386 
Call1een ", " 5 7 • • 3 OS 
PilCher 92 178 13 13 " 70 , 41. 
Seed jar 16 ' 3' 5 5 2 13 2 " Teeomat.e " 25 2 2 S ., 75 
Gourd jar , , 3 • 2 • 16 
Duck Pol • )2 2 2 23 
EffiSY 12 20 2 I 2 40 
Miniature • " 2 , , 40 
Mug/cup 2 • 
Cylinder jar -- ---1 -- - - ---L - __ 2 

TOTAL WHITEWAAE 3,392 5,140 '" 103 " 316 627 .. , 196 11,494 

RED AND SMUDGED 
Red bowl 24 •• , 147 28 2 4 303 
Redjllf 32 2 4 25 2 I 67 
Otber n.d I 4 • 
Sll1IJdged bo .... 1 164 123 1 ..1. .lQ _ I ...1 ~ .l! '" TOTAL RED AND SMUOOED 221 21' , 10 10 In 31 2 26 69. 

P;,.. 7 2 I I 
(') 

" 
GRAND TOTAL 6,552 5,516 .24 '" 228 606 1,840 1,142 m 17,360 ~ o· 

~ 

DOel not inc lude l it \,lUl'l with unknown Conn and 85 with unobserved temper . 
• Include. J gray seed jar. 00 
~ There are 6S Tusayan bowl., 1 ladle, 1 canteen, I teed jar . 

W 

• There .re 9 Socorro bowls, I ju, 1 gourd jlr. 
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Table 2.27. Ware distributions in major temper groups by percent. 

"""" Ch.ke~ San JUln T~cbyte 

w.~ Perecll! S.nd.Jtone" 
S .... _ I,ncou.. TfKhyte PhaSIlnd_ 

Gnyware 29.6 25.' 36 .7 ••• 63.6 12.8 
Mintlnol-oo-wbiu 53 .6 ".2 59.0 46 .' 11.3 63.7 
C.fbon-oo-wbite '.S '.S 0.2 '.1 10.2 19.1 
Redw.rc 2.' I.' 0.2 30.9 1.1 0.' 

ToLI!n 17,667 12,285 94' '" 1,876 1,154 

·Sand"one include) 11I .... rielin excepl cblleedonic. 

Table 2.28. Form distributions in major temper groups by percent. 

OvcrlLI 

Fonn Per:;clll Sandstone' 

All bowl. 43.0 48.1 
All lIdlu , .• ,., 
Wbite ..... f& ja.,.. 10.<1 10.11 
WbiUwlre pitcheR 2.4 2.2 
Whiteware oU •• 2.2 ' .3 
Onoyware ;an 26.0 11.1 
~ID 11.J62 I,,~I 

-SandstoDC. include. all varictiet (lxccpt dillecdonie. 

(more than O.S mm) does not outcrop in the canyon 
proper. Warren considered coarse quartz temper to 
be indicative of nonIoca1 production. Coarse-grained 
deposits exist within 10-25 km of the central canyon, 
placing them at the upper end of, but still within, 
ethnographically known ranges fo r direct acquisition 
of pottery materials (Arnold 1980: 144; 1985:45-49). 
The Fruitland and the Ojo Alamo Formations, 
exposed north of the canyon, contain coarse sand and 
outcrop less than 2S kIn from the canyon. 
Nonetheless, acquiring coarse sandstones probably 
does represent an additional energy expenditure, and 
many vessels so tempered are unlikely to bave been 
produced in the centra1 canyon area. 

GiVen that identification of formations was 
largely abandooed. bow is this analysis different from 
merely identifying rock, sand, and sherd as did the 
many analyses that preceded it? This analysis does 
make some distinctions in types of sand.stooes, though 
DOt as many as Warren proposed to identify. It also 
records grain size and estimates quanti ties of 
associated shen:l temper. Further. this information is 
recorded for each item in the temper sample and is, 
therefore. quantifiable. 

Chalccdonic San JUln T rachyte PlUI 

Slncbtone Ipoo. Trachyte Sandstone 

43 .• 10.0 20.2 49.8 

1. ' ' .0 ' .0 1.1 .. , ,., 63 11.2 

1.3 I.' 2.3 ' .2 
1.2 1.1 0.' '.0 

35 .9 ' .7 64.3 12.8 

211 I!1l I,I~J 1.lll 

Differentiations of sandstone temper may also 
be made according to the amount of associated sherd 
temper. In Chaco Canyon. the occurrence of sherd 
temper increases througb time. Its heavy use in 
whitewares is much earlier than in graywares. Heavy 
use of sherd temper appears so late in graywares as 
to be D1OIl!l or Jess inconsequential. While the use of 
sberd temper has little mown source information 
value, it does imply a difference in production 
prac tice, and may thus have some meaning as to 
location of manufacture. The angularity of sberd 
temper makes it a better bonding temper than sand 
(Shepard 1956: 132), and the expansion and 
contraction of sberd temper with beating is more 
likely to be similar to that of the clay than is quartz 
(Rye 1976). Thus, there may have been some 
greater likelihood for the establishment of sherd 
tempering in areas wbere sandstone was the primary 
alternative. 

Distributions in the Chaco Sample. For 

• 

the sake of searching for greater discrimination, the 
undifferentiated sandstone category bas been 
subdivided four ways in terms of co-occurrence: fine • 
to medium-grained sandstone and coarse to very 



• 

• 

• 

coarse sandstone with Jess than balf shenJ temper and 
the same grain sizes with more than half sberd 
temper (Table 2.29). To treat all sites' ceramics 
similarly, formation discriminations made for sites 
processed early in the analysis have been collapsed 
and made comparable to the recording system used 
for the majority of sberds in Tables 2.29·2.32. 
Distributions of the attempted formation divisions are 
presented following the discussion of the larger 
undifferentiated category in which many are included. 

Trends in the use of tempers from this 
sandstone group can be seen immediately in Tables 
2.29 and 2.30; nole that the percentages in the tables 
are of the total time segment. Important among these 
trends are the following: 

1) A decline in the relative frequency of this 
sandstone group in all but the redwares and the latest, 
poorly represented time segment. It should be noted 
that the use of sandstone at the earlier end of the 
scale is even greater than the figures in the tables 
suggest because the occurrence of sandstone 
categories that have been retained (such as the iron
bearing sandstones) are also relatively high in the 
early ceramics. In later whiteware types, however, 
there are many mixed tempers with more ~dstone 
than the other constituent (most notably trachyte). 
These are treated with the mixed temper here, even 
though sandstone is the predominant temper. 

2) The frequency of sandstone in graywares 
decreases more dramaticaUy and more rapidly than in 
whitewares. This is largely a function of the 
increasing importance of Chuska Graywares in Chaco 
Canyon (this trend is also clear in the temper 
distributions in types seen in Table 2.30). 

3) The tempers used in graywares are always 
coarser than those in whitewares, especially after 
A.D. 800. 

4) Sherd temper is relatively infrequent in 
graywares in all time segments, although it does 
increase through time. 

S) Sherd temper is present in abundance in 
nearly half of aU whitewares from A.D. 920 to 1100 
(remember that many sherds in the -less than balf 
sherd temper~ group also contain some sherd temper; 
Table 2.29). 

Ceramics 85 

6) The trend to sand and sherd temper in the 
redwares shows very clearly the shift from a 
predominance of San Juan Redwares to Tsegi Orange 
and White MOWltain Redwares late in the occupation 
of Chaco Canyon. 

On the whole. vessel forms reflect trends in 
temper use in wares and through time. Whitewares 
tend to have finer sandstone and more sherd temper 
while graywares indicate tbe opposite (Table 2.31). 
and earlier pottery has a strong tendency to be 
coarsely tempered (Table 2.29). The most notable 
exception is the substantially greater use of coarse 
temper in whiteware ollas. There is also a higber 
relative frequency of coarse temper in whiteware 
bowls, whicb may be at least partially accounted for 
by the fact that early types (Basketmaker III-Pueblo 
I Whitewares) have higb relative frequencies of both 
bowls and coarse sandstone temper (Table 2.29). 

TIle nature of sandstone and sherd temper used 
can be seen in Table 2.32. As would be true of any 
temper. smaller quantities of very coarse-grained 
tempers are necessary for the paste to remain 
cohesive; thus, coarse-grained sandstones with less 
than half sherd temper. the second largest sandstone 
subgroup, constitutes most of the items with low 
temper density estimates (Table 2. 32A). The higher 
density estimates are dominated by the finer-grained 
tempers. Eighty percent of all sandstone tempers 
have density estimates of 10 to 20 percent. Grain 
sizes also cluster aroWKi the midrange in the medium 
and coarse categories; by far the most common size 
being medium (Table 2.32B). The combination of 
sherd temper with undifferentiated sandstone is quite 
clearly split between coarser and finer grains. Four 
times more coarse-grained items have less than half 
sberd temper and most of the larger group have no 
sberd temper at aU. Sherd remper is much more 
commonly associated with finer tempers. In many 
ways, this difference reOects temper usage in wares; 
utility wares have coarse temper and usually do not 
contain sherd temper and whitewares much more 
often contain sherd temper and use finer grain sizes 
(Table 2.32C). 

The sites shown in Table 2.33 are rougbJy in 
tempomJ. order and the temporal trends seen in Tables 
2.29 and 2.30 are reiterated by the site distributions; 
thus, there is a fairly steady decline in the use of 
coarse sandstone with less than half sherd temper and 



Table 2.29. Sands/one temper co-<>ccurrences with sandstone broken down into fine-medium and coarse sand grain size and 
00 
"'-

greater than and less than half sherd temper groups; typologically exotic whitewares and polished smudged wares C"l 
are excluded. Occurrence in tenns 0/ percent of total in each time-ware group. :r 

8 
:> 

Period (A.D.) a. 
Ii!' 
0 

_800 800-920 92Q.104O 1040-1100 1100-1200 1200+ Toul , $ ofW.re 1;1 

Wbilewue 
Fine-medium, < half "'en! 15.5 23 .1 20.1 13 .9 13.4 2,665 26.1 
Coane-vcry COlIne, <""If 52.9 14.6 '.S 3.1 2.' 1,146 11 .2 
Fine-medium, > half mel'll '.3 30.6 46.1 34.9 24.7 91.7 3.W 36.S 
COlIne-very COIITK, > half I.S ••• 1.3 12.1 '.1 I~ &12 I .' 

Fine-medium 19.8 54.4 66.2 48.8 38.1 91.7 
Coanc-very COflnc 54.4 19.0 12.8 16.6 9.2 1.3 

'J of101l1 79.6 73.S 79.' 65.5 47.3 100.0 111.8 
To<d • 1,413 29' s.m 1,804 .95 12 10,210 

Gr!Yw.re 
Fioc.-mcdium. < balf meld S.3 •. , ••• 3.' S.4 4.3 "3 S.I 
Coane.-very coane, < h. lf 74.1 57.7 47.S 32.7 33.S 43.S 2,550 SI.7 
Fmc-medium, >halfahero .1 I.S I.' 2.' 2.1 7.2 " 1.2 
Coane-VCl)' coarae, >~r .1 I .S 1.4 3.' 1.8 S •• ..1l IS 

2,934 

" orlOlAl 79.' 66 .7 56.3 40.7 42.9 60.9 59.S 
Totaln 1,497 3" 1~06 1,194 331 .9 4,933 

~ 
Fil»-medium, <half aherd 24.0 3.' 8.8 9 .1 43 12.S 
Coal"Ko-very eoa ... , <Mlf 34.9 4S 13.1 
Fine-medium, > half abetd 10.0 6.3 S., n.7 (SO.O) 52 is .1 
Coa ... ·very eoane, >halr .8 .9 14.S (SO.O) .n 3S 

IS2 

" of!OUl. S9.7 10.0 10.7 14.7 .... 100.0 44.2 
Tottln 129 10 112 " " 4 344 

• • • 



• 

• 

• 

Ceramics 87 

Table 2.30. Occurrence of sandstone temper subdivisions by major type. 

GRAIN SIZE: 
SHERD TEMPER: 

GrlY"'lre 

Lino GTSy 
Wide Neckbanded 

Nlfrow Neckhflnde4 

Neck COlTIIglted 

PO CotrUalted 
'B·m Conug.ted 
pm eom.,ltcd 

MjnetJl=9n-white 

IIMID-PI 
Early Red Me .. B/w 

R.ed Mea. 8/ ... 
Eaclv.dII Blw 

Puerco 8/ ... 

G.Uup Blw 

Chaco Blw 

Cttbon-on-white 

BMID·Pl 
ChiCO MeBlmo Blw 

PD-lO 

Redwlre 
I)e(:OI1lICid 

PI.in 

Polycbrome 

P-M: fine-to-medium . 

cove: eoarse-to-vcry coane. 

F·M 

< IW' 

2.2 

'.3 ... 
1.' 
3.1 

'.1 
3.' 

11.8 
24.3 

21.7 •. , 
12 .7 
13.6 

20.3 

1.' 
22.7 

17.1 

••• 
27.7 

cove 
< ,.J( 

76.7 

j85 

51.0 

46.1 

37.6 
34.0 

44.' 

55.2 .. , 
3.' 

14.6 

' .2 
4.3 

58.3 

3.' 

1.3 
38.4 

an increase in finer te~ with more sherd temper. 
The higher frequencies of -later" tempers in both 
components of 29S1 299 reflect the presence of a 
much later compoaent at that site. The lateness of 
29SJ 633 is apparent in the high frequency of coarse
pined temper with more than balf sherd temper; a 
function of the late. sberd-tempered culinary pottery 
there. 

Early RecordDw: SystenJ and Sandstone 
"Formation" Identifications. Coarse tempers are 
far easier to identify using a binocular microscope 
than are finer ones. Pre-A.D. 900s whitewares and 
graywares from all periods have coarser, more 
abundant temper than do DlOSt whitewares fouod In 

F-M 
> half 

0.' ... 
U 

3.' .. , 
'.2 

• .1 
45 .2 

49.0 
31.2 

47.6 

38.1 

40.' 

0.4 
20.3 

23.2 

23 .8 

0.' 
(50.01 

cove 
> half 

.. 8 

.. 3 

2.' 
3.2 

2.' 
3.' 

.. , •. , 
7.' 

34.4 

13.3 

10.8 

2.1 

0.7 

••• 
8.3 

3.3 

0.' 
(50.0) 

" Total 
Type 

19.' 
68.0 

6t.1 

57.S 

47.6 
44.0 
56.3 

16.2 

81.0 
82.2 
89.2 

83.' ... , 
63 .5 

66.4 
44.3 

52.2 

35.4 

67.9 

(100.01 

T",,' 

" 

'" 28' 
61' 
240 
.67 
209 

" 
1,036 

'" 3,570 

.31 

". 
1,358 

14 

283 .. 
"8 

328 
112 

• 

Chaco sites. This is not an esoteric fact, but it bad 
considerable lmpact on the development of the Chaco 
Project paste analysis. The project's excavation 
program was chronologically stnlctured so that the 
earliest sites were excavated earliest In the program. 
Thus, colJections which had been in the analytical 
backlog longest were early sites. Additionally, the 
collections were of more manageabie proportions than 
the much larger 2981 627 and Pueblo Alto samples. 

These earlier sites were those used for pilot 
ana1yses and are, thus, the sites for which attempts at 
more specific sandstone temper identifications exist. 
While these identifications have already been labelled 
as potentially suspect, a summary of their distribution 
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Table 2.31. Vesseljonns oj sandstone temper subdivisions. 

P·M cove P·M cove % orTola1 
< hrolf < half > half > hatr Fo~ TN' • • • • • " 

A. Oceurrence by INIjor vessel form (ll> of (onn) 

'Whilewlte bowl 18.S 13.3 35.0 7.' 74.4 7,520 
Ladle 16 .3 ' .0 39.9 ••• 71.2 1,030 
Whilewarc pitcher 19.3 2.' 36 . .'1 ' .0 64.4 '19 
Whitew.re olla 14.5 3.' 43.0 15.5 76.9 38. 
Whilewate jar 11.6 7.2 403 ••• 73.' 1.762 
Gnlyware jar '.3 47.8 '-' 1.7 .'17.3 4,589 

8 . FOnNI" % of temper % Temper % Total 
Sample Sample 

Wbiteware bowl 54.9 25.3 58.8 55.1 46.' 43.3 

'-"'" ••• I.. '.2 ••• ' .1 , .• 
Whitewall: pilCher 3.2 0.3 3.' 2.' 2.3 2.4 
Whitew.re OUl 2.2 0.' 3.7 , .• 25 2.2 
~w.rej.r 12.2 3.2 is.9 IS.O 10.8 10.1 
Grayware jlr 11 .4 55.6 '-' 7.' 21.9 26.4 

lfi of temper Q10wn 90.' 86.4 92-' 94.8 90.2 90.3 
Total n 2,538 3,948 4,479 1,032 11,997 17,361 

&eh entry in Pan A ;1 the number of I form with • temper combination divided by the IOtaI number of thai form in the 
temper 5IImpie (e.g., 1,39) of 7,520 whitcware bowl. hive f'ine..roedium Rnciltooc Icmper and Ie .. than half Ihtrd temper, 
or \8 .15%; 14.4% of.ll ... hilt-w.re bowll in Ibt. tempt.r Mmp\t. h.ve lOme form of u ndMOne temper). 

Part B Ihowl the percent of a temper eombination thal il {ouod in i!pf.Cilie fOnN; e .g., 6.6% of fine-to-medium wndstone 
with Ie .. than half 8I1erd temper «CUB in ladk • . The ln t colulM in B allow. form perceDllge. for the lOtai detailed umple; 
"% of temper shown" row indicate t the amount of uch temper ,roup in the major (om! Calf-aorin included in \hi. table . 

FM: fine-to-medium. 
eve: coarJ.e-to-very coane. 

to much redundant information_ More importantly, 
in a large number of later specimens with finer 
temper, most of these categories are unobservable. 
The complete deletion of some of these complexes of 
minerals as specified by formation names may have 
been an over-reaction to the pen:eived difficulty of 
identifying formations. Retaining a few descriptive 
complexes such as coarse, angular quartz with gray 
feldspar ("Gallup SandstoneR

), without a formation 
assigned, might have bad some preseot and potential 
value. 

The distribution of the formation records for 
site 298J 724 , 29SJ 299-PI, 298J 628 and 29SJ 721 
are shown in Tables 2.34 and 2.35. Grain size is 
clearly a criterion in formation assignment (Table 

• 

• 
is presented here to convey not only what information 
it suggests about resource use but also some idea of 
the constituents of sandstone temper complexes 
observed in the early Chaco material. The early 
temper recording systems recorded bolb formation 
identifications and the following backup information: 
quartz angularity. quartz color, feldspar color, 
cryptocrystalline color, and type of sandstone cement. 
The rationale behind this recording was to show the 
basis for the formation assignment. While such 
information is archivally useful and might allow for 
subsequent refinement in source identification, it was 
time-consuming to collect and, pragmatically, its 
future potential seemed small. For example, it would 
have been possible to know how many Ojo Alamo 
identifications were based 00 the presence of 
-moonstone, ~ but occurrences of moonstone would 
invariably be with Ojo Alamo identifications leading 

2.36) and occurrences of formation codes; therefore, • 
grain size relates to ware distributioDs as well (Table 



• 

• 

• 
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Table 2.32. Sandstone temper CQ-<Jccurrence with other paste attributes. 

GRAIN SIZE: 
SHERD TEMPER: 

A. TCfllIer de~ily 

1·2$ 
50 
10$ 
20~ 

300 
40% or more 

Tottl eatiJMted " 
Total n 

OveRI/ " 
Ovenll n 

B. Gnin size breakdown 

Fine 55 <: ILIlf aberd 
Coe.ne SS < bal( Ihere! 

Fine SS > half Iherd 

COlonie 55 > half .nerd 

" of total 

C . SheRI temper break.down 

Fine SS < half .nerd 
COIone 55 < half Ihetd 
Fine 55 > lair aherd 

Catone SS > half lberd 

" of tot.l 

PM: fine-to-medium. 
eve: coano-to-very COIIl'O. 

P-M 
< half 

19.5 
18.0 
17.6 
25.1 
42.S 
93.0 

22.5 
2,210 

21.2 

2,5811 

"'M 
33.2 

26.' 

17.0 

N~ 

41.6 
81ts 

38.0 

2.34). Thus, the coarse-grained formations (Ojo 
Alamo, Morrison. and Gallup) are relatively more 
abundant in graywares and early whitewares, while 
Mesa Verde and undifferentiated sandstones are more 
abundant in whitewares and redwares. The differ
ence is not as striking as it might be because of the 
high frequency of Basketmaker III-Pueblo I White
wares at these sites. which contain especially high 
percentages of Gallup Sandstone (Table 2.34). 
GaUup Sandstone was coded as often as undifferenti
ated sandstone. Of the formations tentatively identi
fied, outcrops of Gallup Sandstone are more exten
sive in areas tlear Chaco Canyon with substantia] 

c-vc 
< half 

55.6 
50.2 
37.S 
10.2 
1.3 

29.0 
2.85 
I 

33.0 

4,032 

Medium .... 
73.2 

41.4 

< half 

58.4 

lU 

16.2 

13.0 

21.1 
34.8 
56.4 
53.2 

7.0 

39.4 

3,369 

37.3 
4,5S8 

66.4 

96.4 

30.1 

> hllf 

93.7 
92.1 

42.8 

c.vc 
> hair 

11.8 
10.7 
10.1 

'.3 
2.9 

9.1 

'" .., 
1,041 

v." 
C~~ 

33.6 

3.6 

11.4 

All 

6.7 
7.9 

3.0 

Totaln 

169 
1,674 
4,283 
2,957 

6 16 

128 

9,827 

12,219 

TotIlll 
2,586 
4,031 

4,558 

J..Qit 

12.216 

T"'" • 
2,585 
4,032 
4,557 

...!.S.!i!. 

12,215 

knOWl'l Anasazi popuJations than are the other 
formations (Figure 2.8). All these outcrops are, 
however, at considerable distance from Chaco 
Canyon (more than 60 km). Ojo Alamo, the closest 
major formatioo containing coarse-grained sandstone, 
is also abundant In these counts occurring In 

proportions similar to GaUup, though with slightly 
higher relative frequencies in the graywares. The 
Morrison and Chinle Formations, both considered 
likely to represent sources south of Chaco Canyon, 
are less abundant, though together, they constitute 
about 8 percent of the tota] sample. The grain size 
effect is again apparent, with a slightly higher 



90 Chaco Artifacts • 
Table 2.33. Sandstone temper sile occurrence as a percent of each site's total temper sample. 

GRAIN SlZE: F-M cove 
SHERD TEMPER.: < IWr < b.l( 

Shrobik'eahchu 103 65.0 
29$1 423 ,,_. 51.9 
2951299 aMm 10.3 57.3 
2951 621 S_, 66.8 
295J 299 PI .-. . ... 
2951 nl ,-, 60.8 
29S1714 \s.s 61.4 
29$1 629 18.3 16.2 
2951 1360 22.1 17.2 
2951627 '4.4 17.3 
Pueblo AlIO 11.2 12.8 
29S1 633 ••• .A 
1)nper !O!tl p 2,S88 4,032 

F-M: fono-lO-me4ium . 
cove: cClane-to-vcry COlIne. 

percentage of the coarser Morrisoo sandstone in 
graywares and the finer Chinle Sandstone somewhat 
more frequent in whitewares. Interestingly, thougb 
tentative identifications of Morrison Sandstone total 
65, there are oruy 16 cases in which cbalcedonic 
cement was recognized. thougb this cement in 
Warren's definitions was a ·common" constituent of 
Morrison Sandstones (see below). Sandstone 
cootaining rol.JDded iron oxide (also discussed below), 
is quite common in the.se early types. especially in 
Lino Gray. 

Occurrence at sites (Table 2.37) shows some 
apparent ·preference" at different sites. Ojo Alamo 
and ChinJe Sandstones are somewhat more abundant 
at 29SJ 724: Morrison and iron oxide sandstones are 
more common at 2951 721 and 29SJ 628, and 
undifferentiated and Mesa Verde Sandstooes are more 
common at 29SJ 299-PI, perhaps reflecting a 
somewhat later date. The common sandstones are 
well represented at alI four sites. 

ChalqdorUc Cement Sandstone (Code 230, 
23 1). 

"Morrison Fonnation, Prewitt Member. 
Tan Co red sandstone; pink orange chalcedonic 
cement common; medium to very coarse, rounded Co 

subangular, often polished, grains of bigh quartz, 
light gny chalcedony, white kaolin and orange 
feldspar~ (Warren 1977:63). 

F-M 

> half 

2.' 
0.' 

12.2 

0.' 
0-' 

33 .6 
21.0 
35 .3 

"_I 
29.0 

4,5$8 

coVe 
> IWr Totaln SilC " 

117 75.2 

'" 87.3 

49' 10.0 
740 n_' 

• •• 13' 15.S 

L. 14' 70.6 

0.' S2. 81.9 

••• 1,653 14.S 

L. 1,660 '2~ 

'_1 7,416 75.1 

' .2 3,843 53.3 
13 .9 310 58.1 

1.041 12.212 

An: Jurassic. 

Distribution: The Morrison Forma- • 
tion as a whole is extremely widespread, outcropping 
in roany parts of Colorado, Utah, Arizona, and New 
Mexico (Craig et al. 1955: Smith 1967). In the 
Chaco region there are exposures in the Red Mesa 
Valley, the Laguna area, along the western edge of 
the San Juan Basin-both south and north of the 
Chuska Mountains- and extending past the Four 
Comers (Dane and Bachman 1965: Smith 1967). 
The Prewitt Member is equivalent Co the Westwater 
Canyon Member (Lachman-Balk 1967), but Smith 
(1961) bas differentiated it in the Red Mesa Valley as 
possibly having a local source. Various members of 
the Morri9Ol'l Formation form cliffs and slopes in the 
Red Mesa Valley (Saucier 1967: O'Sullivan and 
Beaumont 1957), with coarse-grained facies 
outcropping in the Thoreau and Gallup areas (Kelly 
1971). Warren (1976,22, 30; 197B8) RpOrts 

outcrops of this particular sandstone in the Rio 
Puerco of the East. The Brushy Basin members of 
the Morrison Formation are known east of Grants, 
New Mexico. and near Smith Lake, south of Chaco 
Canyon. 

As used in this analysis, the presence of 
chalcedonic cement was required for this temper to 
be coded, In the most obvious cases, this temper 
appears as fragments of cement that have clearly been • 
broken, with cement adhering Co sand grains or 



• • • Table 2.34. Type distribution 0/ recorded sandstone/ormation temper from sites 29SJ 724, 29SJ 299-PI, 29SJ 628, and 29SJ 721. 

Mu.- MorriPl Chale. 
Undilfer. Verde Fonnation CbW. Ojo"""'" ..... 0011"" Itoo. Oxide M'lDICtitie 

Om:!!!!! 
Pll.in Ony ,. • IS .. " " • Uno Ony " 22 2 79 70 4J " Lino Fugitin 11 3 \6 2. 12 3 
Obelitk Gray , , 1 • 1 1 11 
All Ned:banded 1 2 1 2 1 
AU Corrug.~d J , J J • Subtotal 127+ J6 2 1 IS. • 141 86 3. 

Minenl .. 22 13 24 .. , 12. " 14 
BMlD· PI Carbon 3. 3 9 1 31 2 " 17 , 
All Red Me .. 10 • 1 2 
All po·m Mineral" 12 2 2 1 1 
UnidcDlilied %ite Jl ..1 ...i J ...11 ~ J 

Subtotal. 4I7 37 26 3. 133 • 203 41 20 

R~ .nd ~~I~ W.RI 
PUin Rectw.rc • 2 2 • Decon.!ed Redwlre • 1 
PoIilhcd Smudged· lQ ill ~ i ~ ~ ! 12 

Subtotal 60 I. 3 • • 2 • , I • 

TOTAL 35. " " " 291 \6 352 132 60 

i>ereelll of 1aDd~ 25.' 3.' 4.' 4 .• 21.3 1.2 25.7 , .• ••• 
Percent of lobi 22.6 3 .• 4.2 3.' n .• I .• 22.7 .., 3.' 

NO!: shown: 1711 non-aandllone tempered it.enu Ind S late e.amolUl. 6 mud ..... re, 4 exotic minc:nl-oa-wbitc, 1.00 2 Navajo. 
·Include. EtcaYlda .nd Gallup Bllck-oa-wbite and PD·m MinenJ.on-whit.e. 
'coane landstoM-tempcred poli lhcd .mudeed i. eon.idcre4 here 10 be Uno SmudJcd. 

~ 
~. 

'" -



Table 2.35. Occurrence o/recorded sandstonejonnations in vessel/onns. '<> 
to.> 

() 
M.M MorrilOn OJ. Cbo1~ Iroo "" 

F~ Unditrer. v ..... Formation Ctiol. Al._ "",", 0011"" out. MlJDClitic 8 
Whi(ewarc: bowl 137 2! ,. 24 III • 193 ., I' ~ Ladle 3 I 
Wbilcw.re. cloaed " • , II 2 , • A1' 
WhiUWlrt oU. 3 2 • 3 

0 -~ 
While and any (eC0fII,I!e ' I I. '1 " 3 
Redwue bowl • 3 2 3 
RWwarr. jar and lec(I(DIIle • I 
GnI)'Wlt'e ju .. I. 20 .. • 31 SO I. 
Grayw.re pilcher 3 I I 2 
PoJiahcd . mudied bowl ...lQ .JQ ..1 ~ ---1 - ~ --1 ill 

TOTAL 347 .. " " ". I. 349 110 .. 
fERCENT ---'ll 3.2 _ --.U _ _ 3.5_ 19.0 . 0.' 22.9 7.2 3.2 

Table 2.36. Grain sizes oj identified sandstonejormations. 

M.M Morriwn 

Gnin .izc UndifTer. Verde F~tiOQ CbioJ, Ojo A1lmo Chtlccdoaic Gal lup lroa Oxld, Mlpo:titic 

Very fine 7 

Fine I. I. 2 , 
Medium " 33 3 I' II 3 12 • 
Medium-lO-(;Olne 144 28 30 tiS 9 127 28 21 
Coarse 102 30 9 104 1)1 63 II 

Very coarK .l1 -= ...! -1. ~ -= -1! J1. .....1 
TOTAL 360 _ -"8 ~ __ 55 29) 12 3S1 132 61 

• • • 
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Figure 2.8. 
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SAN MIGUEL 
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SAN JUAN 

• . .< 

Map of temper material occurrence in the CIulco region showing locatio'ls oj igneous 
temper materials and major outcrops o/formations containing ~-grained sandstone. 
Mountain ranges are in capitalletters;!onnations are indicated by initials: G=GaJlup, 
OA =Ojo Alamo, M=Morrison, C=Chinie, CM=Cedar Mesa, and B=Burro Canyon. 
Trachyte outcrops Ofe shown as solid areas in the ChusluJ Mountains with triangles 
indicating washes containing trachyte. Drainages containing San Juan igneous rocks are 
indicated by hextlgons. After Dane and Bachman (/965) and Haynes el 01. (1972). 
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retaining the shape of a detached grain (see color 
microfiche slide 1-2-24-82 #24]. In Jess obvious 
cases, identification hinged on reasonable confidence 
that fragments of cement were present. This was in 
keeping with Warren' s earlier description of the 
temper that Rarcuate fragments of milky white 10 light 
pink or pinkish-orange chalcedony are diagnostic· 
(1976:29). It should be noted that especially in 
subsequent analyses, Warren used criteria other than 
this cement to specify the Morrison Fonnation, such 
as cryptocrysta.lline grains and feldspars, which were 
not considered in the final recording system here. 

• 

10 the Chaco Project analysis, two varieties of 
sandstone with chalcedonic cement were identified in 
the coding, based on the color of the cement. As 
described by Warren above. the most distinctive 
variety is pink (Code 230). The pink apparently 
grades to white, and because this color difference 
could eventually be fouod to relate to provenance, the 
two were kept separate for the Pueblo Alto, 29SJ 
629, 29SJ 1360, 295) 423, and 29SJ 299-BMlII 
samples (not for 29SJ 633 or 29SJ 627). ThiS. 
difference between white and pink is also important 
because of security of identification. While there are 
few inclusions that are lilcely to look like the pink 
cement, it is possible that several other i.tems might 
be confused with the white cement, especially wben 
the temper is fine. Chuska Sandstone, which was 
rarely identified either by Warren (1976, 1977) or by 
my attempts to differentiate tempers, also bas white 
~opaline~ cement (see Warren's description above 
lmder undifferentiated sandstone). Portions of some 
crushed rock temper, but especially sherd tempers, 
are white and might be confused with white 
chalcedonic cement. 

Because this temper is numerically important in 
Chaco Canyon ceramic analyses and because we 
tbought it could be identified in our analysis, its 
geological source is of considerable interest. Warren 
(1977) attributes it to the Red Mesa Valley, based on 
finding higher frequencies of it in surface sberds 
there than anywhere else. None of several geological 
descriptions (Kelly 1977:285; Martinez 1979:32-36; 
Saucier 1967:141-144; Smith 1967:135) mention 
chalcedoruc cement in their descriptions of the 
PrewittlWestwater Canyon member, or in the other 
Morrison members. Martinez (1979) does mention . 
silica cement; his descriptions of sections and 



• 
petrology between Gallup and Laguna are good 
examples of the variation in both grain size and 
composition of sandstone formations. Stephen Post 
(then of the School of American Researcb-SAR) 
consciously looked fo r this cement in 100 sberds 
from some excavations at the outlier community 
caUed the Andrews Group (near the modem town of 
Prewitt). but found this temper in on1y two sherds. 
Moreover, Dick Lang, also of the SAR, recaUed 
none from around 1.000 culinary sherd! from the 
same area (S. Post, personal communication. 1984; 
Post 1985a). Post (l98Sh) did identify this temper in 
substantial numbers of sberds he examined from 29SJ 
626, so this is not a defmition or a recognition 
problem. Post (1985b) also examined sberds from 
several sites along Interstate-40. from west of Prewitt 
to just west of the Continental Divide. ChaJcedonic 
cement was the temper used in nearly half of the 
pottery he examined from LA 47499 at the 
Continental Divide-far higher frequencies than in 
sberds from sites near the Andrews Group. William 
Lucius (personal communication, ca. 1982), who bas 

• 
worked mainly with ceramics from north of Chaco 
Canyon, notes the occurrence of a temper sounding 
very much like this one. as does Winston Hurst 
(personal communication, 1979) wbo examined 
tempers in the Rio Puerco of the East around 
Guadalupe Ruin, also a Chaco outlier. 

Based on Warren's and Post's findings, we 
cootinue to consider this temper as possibly 
representing an area south of Chaco Canyon. but its 
source must be considered largely unknown. Post's 
(I985b) work indicates the importance of 
remembering that, even if this material .lli from the 
Prewitt Member, it is probably not from from the 
Prewitt end of the Red Mesa Valley, but from nearer 
Thoreau. Its apparently patchy distribution and the 
lack of mention in general geological descriptions of 
the formation suggest that if it does occur in the 
Morrison Formation, it may be in the form of 
isolated outcrops. Whatever the formation or 
location of the outcrops--especiaUy if they are limited 
in extent- will provide new detail on the timing and 
scope of the Chaco economic system. 

Saucier (1967: 141) notes the presence of 
substantial quantities of volcanic materials in 

• 
specimens from the Westwater Canyon Member. In 
a thin-section analysis of 32 sherds from Chaco 
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Canyon, G. Chandler found pumice in five specimens 
(P. Rosenberg, personal communication. 1981). 
Though our analysis identified two of the 32 as 
haviog cbalcedonic sandstooe temper, neither of these 
sberds contained pumice. It may be as Warren 
suggested. then, that Morrison Formation materials 
were bemg used for pottery. The thin-section 
analysis recorded 10 percent and 29 percent of the 
temper as being "cement" for the two sberds we 
recorded as having cbalcedoruc cement sandstone. 
Their analysis DOted -cement- in 17 other sherds. 
mostly in the 1 to 5 percent of temper range, but with 
ODe other example rated at 21 percent. Since the 
type of cement is unspecified, tbese occurrences 
could easily be other kinds of sandstone cement. 
This occurrence in over half of the sberds gives 
support to Warren 's argument for the use of 
sandstone temper. What all of these findings sbow 
best is that ceramic sources are probably much more 
complex than the results of this analysis may 
superficially suggest. 

Occurrence in the Chaco Sample. As 
can be seen in Tables 2.24-2.26, cbalcedonic 
sandstone constitutes about 5 pen::eot of the total 
temper sample and is the fifth most abundant of the 
broad temper categories used in those tables. Its 
relative frequency at 29S1 1360 is 16 perrent, which 
is much higher than the more or less contemporary 
sites 29SJ 629 and 29SI 627. This may have to do, 
in part, with difference in temper analysts. Much of 
the differeoce in occurrence is between white cement 
aDd fine-tempered whitewares. suggesting the 
possibility of some confusion of shetd temper with 
saodstooe cement (McKenna and Toll 1984: 129-130). 
The ceramic assemblage of 29S1 626 is very similar 
to these three sites, and cbalcedonic sandstone occurs 
in similar frequencies to the Chaco Project sample 
(e.g.. 12 percent in neckbanded, 3 percent in 
corrugated; Post 1985b:25, 27). 

Table 2.38 shows forms and types in which 
chalcedonic sandstone was found. The type distri
bution shows quite clearly that this temper tends to be 
DlO6t abundant in the A.D. 920 to 1040 time range. 
About 65 percent of it is from types in that period or 
earlier and the percentage is probably higher, given 
the large numbers of unidentified corrugated and 
Pueblo II-Ill Mineral-on-white, both of which are 
likely to contain many members of vessels that would 



96 Chaco Artifacts 

Table 2.38. Type /:Jy vessel/orm/or chalcedonic cement sandstone. 

Ty". 

Plain Gray 
LiDo GIll)' 

Wide Neekbanded 
Narrow Neckbanded 
Neck Com.t8. ted 
PU COTTIIBlted 
PH-ill, ru ConuB, ted 
Unidentified Corrugated 

OrtlYWlre 

BMW·PI M/w 
BMW·PIC!", 
Earty Rcd Me .. Blw 
Red Mesa Blw 
Eacavada B1w 
Pucreo B/w 
Gallup 81 .... 
PU-WMlw 
Unidentified Whiteware 
PD-W Exotie M/w 

Wbiteware 

Rcdwl.fe 

TOTAL 
Pcl'(:cnt 

Bowl 

22 
I 

27 
25. , , 
" 58 
16 

..1. 
401 

402 
0.8 

l...a.d(c 

-
I 

2 

2 
J6 

I 
I , 
" I 
.! 

" 

" 7.2 

)" 

16 , 
56 
86 

" 52 
8 

.!l 
33. 

8 
I , 

24 

4 
2 

2J 

" 
70 

407 
44.' 

, 

, 

, 
I 

12 

" I., 

01. 

I , 
I 
2 
I 

" 

" 1.2 

c""",, 

2 

2 

2 

8 
I 
I 
I 
I 

.! 

" 
17 

1.9 

T_I 

17 , 
" 87 
29 
52 

8 

.!l 
'30 

34 
2 

33 
32' 

7 

" 21 
108 ,. 
...l. 

58. 

2 

9" 

• Clo.ed (OrRUI include : cantullII (S). duck pou (2) , mug, (I). aeed jan (5), lecomatn (3), and Boord jaIll (I). 
Not shown: I PI-ro mine ... l mini,rurc. 2 cffigie. (plain 8l'11y.nd Red MeA), and 16 unknown vessel forDlt. 

be classified as Pueblo n or neck-corrugated and Red 
Mesa Black-on-wrute. respectively. In later contexts 
(such as Pueblo Alto), this temper is more common 
in Pueblo n Corrugated than in whitewares. Overall. 
the percentage of grayware is higber than in the 
overall sample, suggesting that, as with the Cbuska 
area, there may have been some emphasis on 
bringing graywares from this source. In keeping 
with the high grayware frequeocy, over 40 percent of 
the chalcedonic sandstone present is coarse or very 
coarse-grained. Use of sherd temper with chalce· 
donie sandstone is considerably less than in . the 
undifferentiated category with 75 percent having less 
than half sberd temper. Except for two early 
specimens, chalcedonic sandstone was not found in 
carbon·painted wares. 

Table 2.39 shows the occurrence of pink and 
white cement varieties at the four sites where the 
distinction was made. The white is twice as abundant 
as the pink (see the discussion of 295J 1360 above), 
except at Pueblo Alto, where apparently because of 

its later date, the cbalcedonic sandstooe is more often 
found in graywares. Note that the two cements are 
evenly split in "the graywares while the whitewares 
are 78 percent white cement. Perhaps, then, there 
was either selection for a specific variety of sandstone 
for wh.itewares or, more likely, perhaps this temper 
represents at least two areas, with that represented by 
the pink cement producing more grayware and 
producing later into the sequence. 

~~:.: ... tan, very coarse 
; clear colorless {quartz], 
with crystals; orange pink feldspar; 
oxide grains ... ~ (Warren 1977:63). 

friable 
higb quartz 

rounded iron 

An: Tertiary or Pleistocene. 

Distribution: Not geologically mapped, 
but several occurrences bave been Doted which are 
probably related to this temper type. Love et al. 

• 

• 

• 
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Table 2.39 . Chalcedonic sandstone cement colors/or types,jorms. and sites 
from 29SJ 299-BMIlI, 29SJ 423, 29SJ 1360, and Pueblo Alto. 

• 

TYPES 

Plain and Uno Only 

Wide Neckbal'lded 

Narrow Ncckbaruled 

Neck eonu,llCd 

PH Conugatcd 

PO-ill and m Corrugat«t 
Unidentified COfTIIgatcd 

BMW-PI Mineralfwhile 

Early Red Me.. BI.ck-on-white 

Red Melli Black-on-whitc 

Puerco and EacaVId. BJack-on-wbite 

GaUup Bllck-on-whilc 

PO-ill Minenillwhile 

Unidentified WhilewlI'e 
Exotic Mineral/white 

PolUhed Smudred 

TOTAL 

FORMS 

Whitewlre bowl 
Ladle 

Pitcher 

Oll. 

Whitowlre jar 

Other dOled wbitew.", 

Mini, mug. effigy 
Gra)' jar aDd pitcher 

Smudged bowl 

TOTAL 

SITES 

29SJ 299-BMm 
29SJ 629 

29SJ 1360 

Pueblo Alto 

TOTAL 

(1983:20) note Pleistocene deposits at the base of the 
cliffs near Wijiji. Deposits containing coarse-grained 
quartz and rouoded iron oxide, cemented with white 

• 

to tan (calcareous?) matrix are present on the top and 
sides of the low bench on which Casa Rinconada is 

, 
12 
17 
7 

14 
2 

" 
3 
3 

33 , 
6 

20 

7 

-
173 

" , 
3 , 
" 
96 

-
173 

33 

6S 

...ll 
173 

White 

• 
iO 

28 

" iO 

2. 

19 

" 141 
7 

10 
54 

10 
3 

...l 
366 

175 
33 , 

6 

37 

• , 
97 

--1 
36' 

6 
107 
193 

....!l! 
366 

T",,' 

" 22 

" 22 
2. 
2 

67 

" 24 
17. 

" 16 

14 
17 
3 

...l 

'" 

22. 

" • • 
49 
9 

3 
193 _, 
m 

7 
140 

'" 13' 

'" 
located, and 00 the canyon floor on the north side of 
the canyon near Pefiasco Blanco. From his time 
spent in the Chaco region, R. W. Loose (personal 
communication, ca. 1980) thought that these late 
deposits were common in the San Juan Basin. 
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Warren had band specimens from West Mesa in 
Chaco Canyon, from the Chaco Wash near La Vida 
Mission (Lake Valley, NM), and from Buffalo 
Springs in the vicinity of Tohatchi, NM (Warren 
1977037). 

This temper was identified primarily on the 
basis of the presence of rounded iron oxide. These 
particles are a dark red-brown, usually around a 
millimeter in diameter and soft enough to be 
scratched with a needle. !bey have the appearance 
of tiny, water-rounded concretions ranging in size 
from about 0.5 to I .S mm. As noted by Warren, the 
associated quartz is coarse and it is my impression 
that there are frequently other constituents, including 
some colored feldspars and cryptocrystalHnes. 
During the analysis of the 29SJ 299-BMIn sherds, it 
seemed probable that there were substantial numbers 
of cases which contained the same materials with no 
rounded iron oxide visible. These cases were coded 
as undifferentiated sandstone ",thee than as iron oxide 
sandstone. There were 55 such cases in this cate
gory, as compared to 93 cases coded for iron oxide. 

It is possible that a tempering material similar 
to this one was available from ant hills in Chaco 
Canyon. Ants seem to prefer coarse materials on the 
surfaces of their mounds and these materials seem 
often to include fragments of concretions (Windes 
1993), 10 many cases, the coarse grains are 
fragments of fine-grained sandstone but coarse quartz 
is also sometimes visible (Gauthier [1982] mentions 
ant hills as a temper source in the Ojo Caliente area 
as well), 10 the Casa Rinconada area, substantial 
quantities of loose coarse-grained material containing 
rounded iron oxide is available on the surface. 

Occurrence in the Chaco Sample. 
Rounded iron oxide sandstone temper bas a very 
striking association with early types and forms in 
Chaco Canyon sites (fable 2.40). Of the cases 
placed by type and provenience (n=315), 90 percent 
are in the earJjese time group and 50 percent are from 
the 2981 299-BMID component and 29SJ 628. Over 
half of the cases recorded (primarily jars aod large 
tecomates) occur in three early grayware variants: 
unpolished (Uno), polished (Obelisk) and those with 
fugitive red wash (Uno Fugitive). This temper also 
occurs in painted wares, evenly split between 
polished and unpolished vessels; apparendy, 

considerably more often in association with mineral 
as opposed to organic paint. Decorated wares are 
less abundant in earlier than later deposits, which is 
reflected in the greater frequency of this temper in 
graywares than in white. Given the possibility that 
rounded iron oxide sandstone was a locally avajlable 
temper, it is of interest that there are 14 (4.4 percent 
of the temper) early redware vessels represented. It 
is thought that in later periods aU redwares came 
from well outside Chaco Canyon. though, as above, 
similar material is apparently widely enougb 
distributed that some of these vessels may weU have 
been made elsewhere. It also seems noteworthy that 
oftbe few post-A.D. 900 whitewares (a total of 14, 
11 of which are whiteware), two are miniatures and 
seven are bowls suggesting a limited and perhaps !!! 
hoc local potting use later in time. perhaps by 
individuals not accustomed to cenunic production. 

• 

Oo1y ten of the 322 reootded cases contain any 
sberd temper at aU, fitting with both the early types 
and the predominance of grayware. Ninety percent 
of the cases are coarse or very coarse-grained with • 
the smallest grain size recorded being medium (ca. 
O.S mm). Quite often, this temper was associated 
with tan clays lacking a carbon streak. 

Munetitic Sandstone (Code 292). This 
teqJer is characterized by brown to black sandstone 
cement. It occurs either as staining of quartz grains 
or as fragments of sandstone showing the cement. 
There is a range of quartz sizes from fine to coarse, 

An: Unknown; possibly Cretaceous 
Menefee (Warren 1976:32), 

Distribution: Unknown. If from the 
Menefee Formation. it could be from a very broad 
area ranging from Chaco Canyon to the south, thougb 
it must occur as pockets in this widely exposed 
formation. Warren (1976) suggests thai this temper 
may also come from the Naschiui area 00 the western 
edge of the San Juan Basin. 

This sandstone was not included in the master 
list from Warren (1977:63). but was retained because 
of its distinctive appearance and security of 
identification. 1be Menefee Formation bas abundant 
outcrops of usable potting clay so that occurrence of • 
some pottery using both temper and clay materials 



• 

• 

• 
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Table 2.40. Type IJy vessel/orm/or rounded iron oxide sandstone temper. 

T,.. 

PI.in Gray 
Lino Gray 
Uno Fugitive 
Obelia): Gray ' 
Wide Noekb. oded 
Nurow Nccl:btondcd 
Nc~k Corrug.led 
PII COmlgaled 
Unidcnt. Corrugated 

Grayw.re 

BMm·PI Polished M/w 
BMID· PI Unpolilhcd M /w 
BMID·PI Polilhed C/w 
BMm·PI Unpolished C/w 
Red Mesa Blw 
G. lIup Blw 
PII-m Mlw 
Unident. Whi~ 

Whitcw.rc 

Pllin Rcdw're 
Polillhcd Smudged 
Brownware 
Red and Brownw.rn 

TOTAL 
Percent 

Bow' 
2 
2 , , 

-
• 

20 
21 

9 
9 , , , 

l! .. 
8 
2 

10 

'00 
31.3 

Ladle }" 

25 
25 
38 
48 , 
3 , 
3 

--'l 
14. 

2 
2 

1 • 
4 

• 
'" 4&.9 

Pilcher 

3 
2 

, 

, 
, 
I.' 

ou. 

2 

• 

-
• 

-, 
8 
2.' 

Closed' 

38 

• 

46 

2 

1 
2 ,. 

15.7 

Toul 

21 
70 

" 57 , 
3 , 
3 

--'l 
209 

23 
23 

9 
9 , , 
3 

l!! 
93 

14 
2 

-1 
17 

319 

• Closed for lbi l temper includes 49 letomale •• nd 1 c.flU:cn (pD-m Minellll-on-wbilC) . 
NollhO\\1larc 2 pip« (Uno and (hlislr: Ony), 2 miniawrCI (pu-m Mine ... l-on-while . nd Gallup Black-on-wbite), and J effigy (plain prJ. 

from the Menefee makes sense (see also Zedeiio et 
,I. 1993m7). 

Occurrence in the Chaco Sample. 
Warren (1976) notes this material in early contexts 
and, while it is also recorded most often in early 
sherds in the present analysis, magnetitic sandstone 
remained in use longer than rounded iron oxide 
sandstone (Table 2.41). Magnetitic sandstone is 
never a large proportion of the temper at any site or 
in any type, although it reacbes 13.7 percent of the 
Sbabik'eshchee (29S1 1659) sample and 5.3 percent 
oftbe 29SJ 628 sample. It is always more common 
in graywares. Seventy-five percent of the cases 
reported here bave coarse--grained quartz, as would 
be expected from early dates and grayware 
preference. With the exception of its somewhat 
greater occurrence in later types, its distribution is 
very similar to that of rounded iron oxide sandstone, 
suggesting a similar spatial distribution, perhaps a 

local one. This suggestion is tempered somewhat by 
the occurrence in two Tusayan Whiteware sherds. 
The occurrence in two Mesa Verde Black--on~white 
sherds and a Navajo sheed is subject to speculation, 
but could again be the result of local availability to 
reduced later populations. 

Igneous Rocks 

San Juan Andesites and Diorites (Codes 301, 
302, 341, 373, 701, 702, 773, 801, 802. 841, 873, 
874). 

"Intermediate igneous. andesite. diQrite. 
San Juan grayd. White -coarse-grained feldspar, 
light green pyroxene, and gold colored mica (3301 
[= 301 here] has black hornblende), -

"Hornblende andesite Four Corners 
!l!f:il. White feldspar, black prisms of hornblende 
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Table 2.4 1. Type by vessel form for magnetitic sandstone temper. 

TlE" Bowl Ladle j" Pit~he r 01" Closed" T""I 

Plain Gray 21 21 
LillO O .... y 10 I 26 38 
Uno Fugitive 2 2 4 
Obelisk GillY 13 3 J7 
Wide Neckhnded 3 3 
Narrow Neckb~nded • • Neck Conug.ted • • 
PI1 Corrugated 13 J3 
PD-ID + pm 3 3 
Unidentified Corrugated , .l! .l! 

GraywaR> 2 102 3 29 136 

BMW-PI Polished M/w 19 19 
BMIII-PI Unpolished M/w 10 3 13 
BMID-PI Polished Clw 3 3 
BMID· PI Unpolished Cfw 2 2 
Red MUll Blw 10 JI 
s..:.vada B/w I 2 
Gallup Blw 4 2 • 
PR·ID M/w 3 , 2 JI 
Exotic Mlw I I 
TuBayao White 2 2 
Me" Verde Bf ..... 2 2 
Unidentifir:<! While 2 , 2 

Whi\eware .. 2 10 I 2 79 

Poliabed Smudged 10 10 
Brown ..... ", I 
Navajo .1 , , , .1 
Brown and Nlvajo warn JI 12 

TOTAL 71 2 113 I , 29 221 
Pereenl 33.9 0.9 49.8 0.4 2.2 12.8 

• For tbialemper closed include. 18 lecOmalc. and I Uno Grt.), cametn. 
Not shown Ire 4 with unknown ronn and 1 Putrco BI.ck-on-whitc effigy. 
The Navajo bowl iocluded here i. not included elsewhere. 

in a glassy groundmass; varying amounts of well 
rounded quartz" (WafTen 1977:63). 

Au: Quaternary gravels derived 
from laccolithic rocks in the San Juan mountains. 

Distribution: A10ng major drainages 
from the San Juan, La Plata, and San Miguel 
Mountains in southwestern Colorado. These rivers 
include all northern tributaries to the San Juan River, 
including the Piedra, Florida, Los Pinos, Animas, La 
Plata, and Mancos Rivers, all of which bad 
coosiderable Anasazi populations. Importantly. rocks 
of this composition are apparently rare south of the 
San Juan River . 

In the early stages of the temper analysis, an 
effort was made to make the distinction shown above; 
but because of similarity of distribution and difficulty 
of confident discrimination, a somewhat different 
approach was adopted for the sites analyzed lltlder 
System m (fable 2.23). In the latter approach, items 
were coded as to crushed andesite/diorite with (301, 
701, 801) or without (302, 702, 802) visible 
hornblende. and rated as to the quantity of sand 
associated (700s- more quartz sand than rock; 
800s-more rock than sand). "Well·rounded quartz" 
would have been unlikely to be differentiated from 
sand under this system. This temper is quite 
distinctive, appearing as angular fragments of white 
rock which often have darker splotches. Hornblende 

• 

• 

• 



• 

• 
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is usually evident as shiny black, rod-shaped, fibrous 
bars; pyroxene and mica are only occasionally 
visible. 

Also included in this group is another class of 
crushed rock (probably an andesite) that occurs only 
rarely (seven cases recorded). It appears as shiny 
green to dark gray chunks of rock with occasional 
quartz. Warren (personal communication, 1979) 
identified one case as andesitefvitropbyre and 
suggested the Hovenweep area as a source. So few 
sberds were encountered with this kind of temper that 
tbere is little practical basis or necessity for 
distinguishing between gray glassy andesite and 
andesite vitropbyre. 

Occurrence in the Chaco Sample. San 
Juan tempers are 3.5 percent of the lotal temper 
sample and occur primarily in whitewares and 
redwares (fable 2.24). They constitute over half of 
aU the redwares in the sample. They are also 
important in early whitewares, typologically exotic 
whitewares and the latest whitewares (Tables 2.24 
and 2.42). Of the 526 cases placed either by type or 
provenience, 19 percent are early wbitewares, 19 
percent are A.D. 920 10 1040 whilewares, and 17 
percent are A.D. 920 to 1040 redwarcs. San Juan 
Redwares were the main redware in Chaco Canyon 
in the tenth century and much of the eleventh 
century, hut numerically more cases of San Juan 
temper are found in whitewares Iban in redwares. 
Their presence in graywares is always a very small 
percentage. Among the sites, 29SJ 628 and 29SJ 633 
stand out as having high percentages of San Juan 
temper (Table 2.24). Early, San Juan-tempered 
whitewares are especially abundant at 29SJ 628, 
while very late, whitewares are the main source at 
29S1633. 

While bowls are the most common form in the 
sample (around 43 percent), bowls form an inordinate 
proportion of the San Juan group (70 percent) with all 
other forms predictably low (Table 2 .28). About 
two-thirds of the cases in this sample have medium or 
fine-grain sizes. The use of sberd temper is 
uncommon, with 74 percent having no association 
and 91 percent baving less than baJf. 

The subt}'pe5 of San Juan temper show some 
patterning (Tables 2.43 and 2.44). The most 
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commonly recorded variety is unmixed with sand and 
contains hornblende. This type seems to be 
especially common in early mineral-on-wbite 
ceramics. The hornblende variety is mucb less 
common in sberds containing other materials 
(including sberd temper), while non-hornblende mixes 
are the second most abundant class. This may have 
to do with source selection through lime, but is also 
likely to relate to the reduced likelihood of seeing 
hornblende when the rock portion is more finely 
ground and less abundant. When considering only 
the unmixed varieties, those containing hornblende 
are about twice as frequent as those lacking it. In 
terms of total occurrence (combining mixed and 
unmixed), the two are more evenly distributed. 
Given the reoccurritag proportions of the varieties 
among wares and through time (allowing for an 
increase in the use of sherd temper), il is difficult to 
suggest a likelihood of source significance for the 
varieties as recorded. Variability in source seems 
especially likely if this temper came primarily from 
grave) outwash from the mountains. 

Trachyte TemPer (Codes 381, 781, 881). 

"Navajo Volcanics. trachyte. trachy
basalt. sanidine basalt. alkali feldspar trachyte. 
Fine, equiangular dark colored volcanic rock, with 
fresh, vitreous sanidine crystals, light green stubby 
diopside prisms and gold brown biotite- (Warren 
1977:63; Mills et al. n.d.). 

Aile: Tertiary. 

Distribution: There are two primary 
outcrops of this materiaJ, both in the Cbuska 
Mountains: one at Beautiful Mountain and one at 
Washington Pass, though there are numerous volcanic 
outcrops in the Chuskas (Blagbrough 1967; Dane and 
Bachman 1965; Kelley 1967; Warren 1967). 
Trachyte cobbles are present on slopes and in washes 
on the eastern flanks of the mountains (Warren 
1967). 

This arcbeologically important rock bas bad a 
number of names. In addition to those shown above, 
it bas been caUed "minette or its extrusive equivalent 
sanidine trachybasaW (Blagbrough 1967:74), 
probable basaJt and dark rock (Vivian and Mathews 
1965), and melatrachyte (Loose 1977:567-568). It 
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Table 2.42. Type by vesselfonnfor combined San Juan temper. 

Tn>< 
Plain Ony 
Uno Gra,y 
Uno Fu,ilive 
Obeli.k Ony 
Wide Ned:;baDlied 
Narrow N"kblooed 
Neel: COrnl,.led 
PD Conu,l1ed 
PD· m COrnll_ted 
Pm Conuglted 
Uniden!. Corrupted 

Gnllyware 

BMDl-PI Polillh«l M/w 
BMW-PI U~olilbed M/w 
Eady Red MeA BIw 
Red Me .. Blw 
Esc,vad, B/w 
Puereo Blw 
Gallup B/w 
pu-m Mlw 
Elootic MIw 

MilXl1IVwhitc 

BMW-PI Poliibed C/w 
BMW-PI Urvolidted C/w 
Chaco McElmo Blw 
pu-m C/w 
Me ... VCII'de 8/w 

Carbon/while 

Unidentified \Vhitc 

Polillhed Smudged 
".in Red""re 
Decorated Redw,", 
Red and BtoWlIW.rel 

TOTAL 
Percent 

Bowl 

44 

" , 
" I 
• • 
" ~ 

'08 

• • 
I 

" II 
47 

21 

I , 
ill 
14' 
'15 
70.S 

,. ... 

, 
2 
1 , 

.1 

" 

I 
Q 
2 

25 
'.1 

)" 

3 
3 
2 
2 
3 
6 
2 , 
2 , 

!! 

" • 
2 
1 
6 

, 
• 

jQ 
33 

3 

-
3 

2 

, 
12 
15 

111 
1&.4 

Pitchtr 

I , 
, 
3 
2 I. 

• 2 

" 2.3 

I 

• 

2 

1 , 

-
I 

I. 
1.7 

Clo~' 

2 

, 

2 
! 
7 

1 
7 

18 
3 .• 

T"", 
3 

• 
2 
3 
3 
6 
2 
I. 
2 , 

!! 
S! 

53 
42 , 
" I I. 
14 

" ~ 
'" , 
• 

21 
II 

" 
26 

1 I. 
ill 
187 

603 

• ClolCd forms for th •• temper Ire: 7 canteens, S ICed jars, 45 tccOmilel. 
Not ahown Ire: 2 miniature., 1 duck pot. 12 with unknown form (n _ 618). 

bas been the practice in the present analysis to use 
trachyte (thougb we went through a trachybasaIt 
phase) for two main reasons: 1) it is the shortest of 
a ll the above Dames; aDd 2) it seems to have the 
widest archootogical currency (e.g., Franklio 1980, 
1982; Garrett and Franklin 1983; Warren 1967; 
ZedeOo et al. 1993). Mills et al. (1997) conclude 
that the most accUl1lte term is a1kali feldspar tI1lChyte. 

Tracbyte is important arcbeologically for several 
reasons. It is readily recognized with a binocular 
microscope or, when not too finely ground. with the 
naked eye, and its geological distribution is very 
restricted. It is a heavily used temper source and it 
occurs m higb frequencies in Chaco Canyon 
cera.mics. It is distant enough from Chaco Canyon 
that it is unlikely to have been imported as a flIIW 

• 

• 
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Table 2.43. Occu"ence of subtypes of San Juan temper by ceramic type. 

!)po 

Pbiin Oray 
LiI'lO Oray 
Lioo Fugitive 
Obelilk Gray 
Wide Neckbanded 
Narrow Neekbanded 
Neck Corrugated 
PO Corrugated 
PU·W CorfUg.led 
PIll Corrugated 
Unidcnl. ConuS,ted 

Ol'llYW're 

BMID-PI Polished MIw 
BMID-PI Unpolished Will 
Early Red M«a B/Ill 
Red MeSl; BIw 
Ese.vIIlI BJw 
Puen:o B/VI 
Gallup 8fw 
PR·m MJw 
Exotic M/w 

Mineral/white 

BMID-PI Polished Cfw 
8MIII· PI Unpolilhcd C/w 
Chaco McElmo Blw 
PO-III C/w 
MeN Verde Blw, 

e,rbon/while I 

Unidentified White 

Polished Smudged 
Plain Rcdwlre 
Deconted Rcdwlfe 

Red .nd Brownw'~1 

Wi. 
Horn
blend 

3 
1 , , 
1 

3 

, 
...i 
I7 

33 
32 

• 
, 
• 

.J2 
100 , 
• , 

..1 
i9 

14 

7 

tl 

" 
'43 

40.1 

Hom
blend 

55 Mix 

3 , 
3 , 

II 

3 , 
7 

.2 

" 
, 
1 
9 

• 

" 26 

86 
13.9 

materia! for pottery-making and therefore probably 
represents ceramic import to tbe canyon. 

1bere is some debate as to the precise source of 
the trachyte used prehistorically for temper. Warren 
(1967) concluded that the specimens from Beautiful 
Mountain were the most similar to the temper, but 
Ganett notes that the texture of the sanidine in sherds 
is dissimilar to samples from Sanostee Wash, whicb 
drains Beautiful Mountain (Garrett and Franklin 
1983:312-313). Significantly, Garrett notes that the 
rock in ber sample of sherds (0=24) was very 
homogeneous, suggesting a limited, but as yet 

, 

3 
1 , 

...i 
i3 

• , 
1 , 
, 
1 
7 

...! 

" 
7 

...l. 
i3 

7 

1 , 
10 

" 
II. 

18.8 

No Hom
blend 5S .... 

, 

1 , 
1 , 
1 
1 

..l 

" • , 
• 
" 1 , 

9 
i9 

..n 
107 , 

1 , 
...! 
12 , 
, 

I7 
i9 

161 
26.1 

. , 

, 

1 , 

7 
1.1 

T ... , 

, , , 
3 
3 

• , 
II , , 
II 
53 

53 

" 9 

" 1 
10 
14 
41 

.i2 

'" 
9 

• 1 
21 
1\ 

" 
32 

1 
II 

ill 
192 

'" 
unknown source. The sample includes shenk from 
the Chuska Valley and from Pueblo AJto. Zedeiio et 
aI. (1993:206) also report a lack of similarity between 
trachyte in sherds from the vicinity of Indian Creek 
(in between Chaco Canyon and the Chusb 
MOWltaios) and raw trachyte from Washington Pass. 
They conclude that the rock used was fresb rather 
than weathered. Mills et aI. (1997) have reviewed a 
number of sources and conducted firing tests and 
argue convincingly that Narbona Pass (formerly 
Washington Pass) is the most likely source of the 
temper. Shepard (1939:280-281), once again preco
cious, came to the same conclusioD. 
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Table 2.44. San Juan temper subtypes by form and site. 

f2Jm 
While bowl 
Ladle 
Pilcher 
OUt 
Cloleen 
Seed Jar 
Tecomate. 
Whiteju 
Gray jar 
Other gray 
Red bowl 
Red jar 
OUIer red 

TOTAL 

Silo. 
29SJ 423 
295J 299-BMm 
29SJ 628 
295J 721 
29SJ 299-PI 
295J 724 
29SJ 629 
295J 1360 
29SJ 627 
Pueblo AI\(! 
2951 633 

TOTAL 

Wi'" 
Hamblen<! 

\IS 
3 
1 

2 
3 

11 

" 2 
7S 
14 

-1 
243 

2 
1 

73 

, 
23 
20 , 
" 32 

J 

". 

Homblend 
SS Mix 

36 
2 
3 , 
1 
1 
1 

• 3 

23 

" 
1 , 
2 , , 

46 
17 

..J. 

" 
There are, of course, other igneous sources in 

the predominantly sedimentary San Juan Basin, some 
ofwbicb are technicaUy trachyte. Mount Taylor is a 
prominent candidate and archeologists from the 
School of American Research reported finding 
~trachyte~ in that area (Cerro AJiso Quadrangle. J. 
Beal, personal communication, 1984). Warren 
(1967: 112) concludes that the tracbyte described from 
Mount Taylor is different from that of the Chuskas, 
but there is clearly room for more detailed work. 
Mount PaweU overlooks the Red Mesa Valley and is 
a small , very isolated basaltic outcrop (Dane and 
Bachman 1965; O'SuUivan and Beaumont 1957). I 
know of 00 technical studies of this basalt , but hand 
specimens of the material have different colored con~ 
stituents from those in trachyte-tempered sherds and 
cou1d, in most cases, be distinguished from trachyte. 

While the geological source of trachyte is 
remarkably well~Jocalized, it is not the only source of 

Without 

Homblend 

" 4 
2 

3 

, 
" 1 

" , 
--1 

113 

1 , 
1 
1 
1 
1 

19 
19 
33 
22 

...Q 

120 

No Hom
blend SS 

Mix 

" " , , 
1 
1 

" " 
14 

1 

1 , 

10 
71 
33 
2S 

...ll 

'" 

, 

2 

, 

3 
1 
1 
1 

, 

T",,' 

277 

" " 10 , , 
2 

" " 3 
14' 

2S 
~ 

'03 

4 
17 
'0 

1 , 
26 

" 103 
191 
97 

..12 

'IS 

• 
trachyte in pottery. The use of sherd temper in 
Cbaco-Cibola Wbitewares was wen established in the 
A.D. 900s. With the movement of large quantities of 
Chuskan pottery , especialJy to Chaco Canyon, the 
possibility of using trachyte-Iempered potsherds for 
temper (whether purposely or randomly selected) 
increased through time at locations outside the 
Cbuska Valley. The quantity and form of trachyte 
and the materials associated with it thus are relevant 
information in estimating the likelihood that a given 
sherd came from a vessel made in the Chuskas or 
from one made elsewhere. To that end, observations 
of trachyte mixed with quartz (Code 881) were made 
throughout the analysis. It became evident, however, 
that even this differentiation was not enough and for 
the sites analyzed later (System IlIa, see above), 
sherds having more--sandstone-than-trachyte (Code 
781) were distinguished from tbose estimated as 
having more~trachyte-than-sandstone (Code 881). • 
For the sites where this distinction was made. vessels 
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having more-sandstone-than-tracbyte were conserva
tively considered to be Don-imports (see Import 
Section). At sites where the distinction was not 
made, aU mixed trachyte-sand items were necessarily 
considered as likely imports, For most sites, this 
lack of differentiation is unlikely to be a serious 
problem because roost are early sites, and trachyte, 
especiaUy in a mixed form, is not abundant. At 29SJ 
627. there is potentially a greater problem which is 
magnified by the fact that 298J 627 has the largest 
site collection. Thus, trachyte figures are inflated to 
some degree by this problem at 29SJ 627. That 
inflatiOQ is countered to some other degree by tbe fact 
that some of the more-sandstone-than-trachyte sherds 
are probably Chuskan (Toll and McKenna 1987). 

In the tables included here (Tables 2.45-2.48), 
all trachyte mixes are treated together to bring 
comparability of treatment to all sites. Breakdowns 
of type and form by differentiated mixes are also 
presented for (be group of sites for whicb the 
information is available (Tables 2.45 and 2.46). A 
note is necessary on the precision of the estimates of 
constituents. The tbin-section analysis conducted by 
Gary Cbandler included a number of sherds which we 
selected because tbey had been coded for trachyte 
content by our analysis. In their far more precise 
point counts, tbe ratios of trachyte to sand in many 
cases are either close or favor the sand, while they 
were recorded in our system as having more trachyte. 
It is probably more accurate, then, 10 consider our 
~more-trachyte-than-sand· as meaning ~enougb trach
yte that there is a reasonable chance that it was added 
separately,· while ~more-sand·than-trachy(e· cases 
have much sroalJer, more finely-ground trachyte tbat 
is more likely to have been introduced from sherd 
temper. If the only trachyte we saw in a sherd was 
visibly still in sberd temper, that sherd was not 
recorded as being trachyte-tempered. Chandler's 
study recorded a number of cases as having trachyte
tempered sherd temper, and I infer that his point 
counts include that trachyte as well. There are six 
cases wbere Chandler records some trachyte, but our 
code reflects none. In four of these cases, he records 
trachyte in sherd temper and in the other two the 
trachyte is recorded as 1 percent and 4 percent of the 
total temper. 
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Garrett (1985) included five Gallup Black-on
white sherds from Chaco sites for comparison to a 
series from the Prewitt area. Three of these contain 
sherd temper witb trachyte and all contain sand 
grains. None of the 35 sherds from the Red Mesa 
VaUey sites in her thin-section analysis contained any 
tntchyte temper. Sbe specifies the tempering material 
to be Chuska Whiteware, but does nol discuss why it 
could not be grayware. She assumes that vessels 
with trachyte-tempered sherd temper were made in 
Chaco Canyon and notes that Cbuska Whltewares 
would have been depleted througb use as temper 
(Garrett 1985: 184). Percentages of Chuska White
ware in the Chaco Project samples are indeed small 
(fable 2.25). If Chuskan Whitewares were imported 
in the same frequencies as graywares, severe 
depletion clearly did take place. Since such thorough 
removal from the record may be questioned, there 
are alternatives to this explanation: 

1) Gntywares may have been used as tempering 
materials. GiVen known distributions and assuming 
random selection of sherds for tempering in Chaco 
favors tbis alternative. It is unlikely, however, that 
selection of sherds for temper was random, especially 
for fine-textured whitewares. 

2) Sberds containing trachyte could have been 
used as a temper in the Chuska area where known 
distributions suggest that Chuska Whitewares were 
much more ablUldant than in Chaco. The ENRON or 
Transwestem Pipeline Project ceramic analysis 
assumed that any sherd containing trachyte was a 
Chuska product, and found support for that practice 
in the compositional analyses performed (Zedeiio et 
al. 1993:188,226-227). This finding supports our 
contention that these import estimates are 
conservative. Although relevant 10 interpretation of 
the Chaco Project counts, it is not directly applicable. 
Since the ENRON sites are 35 km closer to the 
source of trachyte and trachyte-tempered pottery, the 
likelihood that any sberd containing trachyte is in fact 
~Chuskan· is greater than at Chaco. Without further 
detaiJed compositional analysis of sherds from this 
temper category from Chaco, proportioos of sand and 
trachyte vessels produced in the Chuska VaUey versus 
those produced closer to or in Chaco Canyon cannot 
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Table 2.45. Type distributions for three classes of trachyte temper from sites 
29SJ 423, 29SJ 299-BMlIl, 29SJ 629, 29SJ /360, and Pueblo 
Alro, where the three were distinguished. 

Unmixed 

TIE! TllIchl!e 

Plain Ony 33 
Lino On), • 
Wide Ned;b.nded \I 
Narrow Neekbanded " Ne~k Corrugated 35 
PO Com.lgl~d '" PID· m C()mJi1ted " pm Corrugated " Unidentified ComJgltcd ill 

Grayw-.ro 76. 

BMm-PI Polished Mlw 10 
BMW-PI U,""olillhed Mlw • Early Red Me .. Sfw I 
Red Me .. BJw • 
Esc'Vlda Blw 
Puen:o Bf", 3 
Gallup Blw 35 
Chaco Blw 
pu-m M/w 14 
Exotic Miw 11 

Minel'li-on-white '0 

BMm-Pi Polished C/w 37 
BMlD-PI U~liJhed C/w I 
ChiCO MeEimo Blw , 
TuN-yin WhitewlTC 
po-mel'll • Me .. Verde Sfw -l 

Clrboo-on-white " 
Chumn wIRed Mel. 43 
ChUl a Blw " Chulnn WhiteWIR ...!1 

Chulun White 168 

Unidentified White " 
Pllin Red I 
Decorated Red ! 

Redw.re , 
TOTAL 1,078 
Percent 59.9 

be detennined. Controlling for relative quantities of 
trachyte in sherds remains a way of estimating 
likelihood, however crude. 

Occurrence in the Chaco Sample. As 
divided in Table 2.24, the two classes of trachyte· 
containing temper are the third and fourth most 
common tempers in the sample. Even allowing for 

S ....... ~ Tl'1Iehyt.e 
> Tn~l!! > S.ndltOne TOIaI 

I " , 7 
\I , 3 " I 3 " , 

" '" , • 66 
I • 17 

- ~ '78 
10 " 86' 

\I 
4 

• 3 10 

" " " 3 I • 
'0 3 " '" 107 371 

" • " 47 30 91 
...2 ..l! 21 
350 '" '" • 33 

I , 
" 19 43 

I I 
II 19 " - .1 ~ 

" 48 117 

I " " I '0 
. 63 

!l " ill 
13 67 '" , 

" " 
I , , ! , 

31. 406 1,800 
17.6 22.6 

tbe fact that some of tbe tnacbyte-sandstone mix cases 
were probably not made in the Chuskas, the 
abundance of trachyte shows clearly what an 
iJq:lortant source the Chuskas were. Moreover, given 
the dramatic increase in trachyte occurrence in the 
A.D. 1040 to 1150 time span, trachyte was an even 
rmre important temper than the totals in Table 2.24 
indicate. 

• 

• 

• 
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Table 2.46. Form and site distributions/or three classes of trachyte temper from sites 
29SJ 423. 29SJ 299-BMlI1. 29SJ 629. 29SJ 136(). and Pueblo Alto. where 
the three were distinguished. 

lNhite bowl 
udle 
Pitcher 
OU, 
Cantun 
Gourd jlr 
Seed jar 
Tecofl'\&\e 
Whiteju 
Effigy 
Duck Pot 
Cylinder jn 
Gnyw.,., jar 
GraYW'nI pitcher 
Red bowl 
Rcdju 
Mi.u.ture 

T01AL 

2951 299-BMIlI 
29SJ 423 
295J 629 
295J 1360 
Pueblo Ailo 

T01AL 

Unmixed 
TnI~he 

183 
33 
16 , 

I 
3 

3 
62 

'" 3 
1 

1,069 

" I 
123 
120 

.....!!l 
1,078 

Trachyte temper, unmixed with sand is the class 
most clearly from the Cbuska area and it forms a 
class distinctive from the mixed-temper class (Tables 
2.47 and 2.48) . There is an overwhelming associa
tion of litis temper with grayware jars, especially 
corrugated ones. In Pueblo 11 Conugated, Pueblo lI
m Corrugated. and unidentified corrugated ceramics, 
around bali of aU c.ases are trachyte. The other class 
in which tracbyte is dominant in Chaco Canyon 
ceramics is carbon-painted whitewares, but the 
numbers in that class are far less than in the 
graywares. Significant numbers of mineral-painted 
whitewares also have urunixed trachyte temper. but 
trachyte constitutes ooJy a small percent of that very 
large class. 

The trachyte-saodstone mix cases are almost 
opposite of the pure trachyte distributions. The 
mixed group is by far the most abundant in the 

SaodAOne 
> T.-.cbyte 

". 
18 
23 
J3 
2 
I 
3 
I .. 

10 

'" 

20 
22 

214 

31' 

Trachyte 
> Sandstone. 

'" ,. 
20 

" 2 
3 
3 
I 

70 
I 

I 
94 

I 

~ 

406 

2 

21 
41 

33' 

406 

T"",' 

522 
11 

" 33 , 
7 
6 , 

200 
I 
I 
I ,,, 
• 
7 
I 

--' 
1,790 

" I 
170 
183 

),427 

1.800 

mineral-on-white groups, followed by carboo-oo
white and then graywares (fable 2.48). The mixed 
temper group contains a carbon-painted ware 
percentage similar to that of the unmixed group 
(much higher than the norm) and a few low relative 
frequency of graywares. While the mixed group is. 
therefore, very low in overall percentage of grayware 
jars. it contains substantially higher frequencies of 
both whiteware pitchers and jars. Both mixed and 
urunixed trachyte occur most often in Gallup Black
on-white, but the Chuska carbon series solid designs 
(Chuskan Red Mesa and Cbuska Wbiteware in the 
tables) are more abundant than bacbure (Chuska 
Black-oo-white). 

A better idea of the composition of the mixed 
group can be gained from Tables 2.45 and 2.46, 
which show the breakdown of trachyte types for sites 
at which unmixed, more-sandstone-than-tracbyte and 



108 Chaco Artifacts 

Table 2.47. TYpe by vessel/orm/or unmixed trachyte temper. 

Type 

Plain Gray 
LillO Gray 
Obelisk Gny 
Wide Neckblnded 
NlfTOW Neckballded 
Neck Corrugated 
PI! Corrugated 
PU-W Corrugated 
POI Corrugated 
Uoident. Canug.1ed 

GOIyware 

BMlll-PI Polished Mlw 
BMID-PI Unpolished Mlw 
S-dy Red Meg Blw 
Red MeS&. B/w 
Esc.vad, Slw 
Pucn:o Bfw 
Gallup Bfw 
pa-mM!w 
Exotic M/w 

Mine ... llwhite 
~rccnl 

BMW·PI Poli.shed C/w 
BMID-PI Unpoliabed C/w 
Chico MeEimo 
Pll-W Cfw 
Tusayan While 
Mesa Verde Blw 

Carbon/while 
Percent 

Chulb Red Meal 
Chuste. Bfw 
ChLub While 

ChUJka Whiteware 
Pen;cnl 

Unidentified While 

Pl.ain Redware 
Decorated Redware 

Politbcd Smudged 
Red .00 Brownwafel 

TOTAL 
Pf:n:ent 

Bowl 

16 
3 
I 

20 
I 
3 

34 
20 

-»-
117 
56.3 

19 

I 
12 
2 

~ 

" 49.3 

47 
45 

-M 

'" S3.9 

" • 
23 
~ 
30 

370 
20.2 

WI. 

I , 
, 
4 

• 
...i 
28 
13.05 

2 

3 

1 
• •. s 

" 7 
33 

" 17.8 

3 

" '.0 

)" 

" • 
2 

28 
122 
51 

33. 

" 23 
45. 

1,178 

3 

21 
iO 

...i 

" 18.3 

" 3 

• 
23 
32.4 

" 10 

11 
37 
12.5 

18 

2 

, 
1,296 

70.7 

Pilcher 

2 

1 
3 

I 

• 
2 

~ 
14 

' .7 
4 

• •. s 

• , 
..2 
'0 
'.7 

3 

47 , .• 

OUI 

4 
].. 

I , 
1 
• '.7 
3 

" 0.' 

Closed" 

, 

3 

7 

1.4 

• 4 

1.3 

14 
0.8 

T",,' 

" • , 
28 

122 

" 340 

" 23 

'" 1,lttl 

19 
8 , 

28 
I 

iO 
71 
41 

...l! 
'0' 

40 
3 , 

22 
2 

...1 
71 

8S 
67 

145 

'" 
41 

• 
27 

~ 
34 

1,833 

• Closed for this temper includu 3 gourd jan, .5 lecomate5, 2 ICed jan, and 4 call1eentl. 
Not shown.re I effiJ)', 2 dud. pOb, 2 mug_, I pipe, I miniature,.nod 36 ""jib unknown form (N = 1,876). 

more-trachyte·than·sandstone were distinguished. It 
is evident that mixed tempers m Chuskan and 
graywares are likely to be predominantly trachyte, 

while in mineral·painted vessels (except for exotic 
mineraJ--on-white), sandstone predominance is more 
likely, especially in later types (see also the Pueblo 

• 

• 

• 
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Table 2,48. Type by vessel/ormjor all mixed trachyte·sands/one temper. 

Tl'P' 

Plain Gray 
Lino Gray 
Narrow Ncd::banded 
Neek: Corrugated 
PII Corrugated 
PU-llI Corrug.!ltcd 
pm Corrugated 
Unidenl. Corrugated 

GraywaTe 

BMIlI-PI Poli$bed M /w 
BMID· PI Unpolislled M/w 
Bady Red Mesa 
Red Mesa BJw 
ElI(;lvad. B/w 
Futreo Blw 
Gallup Blw 
Chaco Blw 
PU-ill M/w 
Exotic M1w 

MineraJfwhiie 
P¢rcent 

BMm· PI Polished C/w 
BMUI-PI Unpolished C/w 
Chaco McEimo Bfw 
PD-Ill C/w 
Tusayan White 
Meta Verde B/w 

Carbon/white 
Pen:enl 

Chusb Red Me$/! 
Chuah Blw 
Chuska While 

Chuska Whileware 
Percent 

Unidentified White 

Decorated Redw.re 

TOTAL 
Percent 

Bowl 

, 
J2 

110 
3 

17 
l7S 

3 
62 

...!l 
404 

056.0 

2 
1 

31 
38 

1 
.1 
76 
69.7 

13 
14 
36 
63 

19 

2 

'" 49.8 

Ladle 

1 
12 
1 , 

23 

I. 
....1 
63 

8.7 

2 
3 

! 
6 ,., 
4 
2 
~ 
12 
10.9 

6 

87 
7.7 

,,, 
3 
4 

12 , 
34 
14 
8 

--'i 
14> 

2 
1 
1 

16 

7 
83 
12 
22 

~ 
ISO 
20.8 

4 

3 
6 

13 
11.9 , , 
..! 
19 
17.3 

13 

340 
30.0 

Pilcher 

1 
4 
1 
1 

26 
8 
9 

J 

" 7.1 

2 

6 
2 

10 
9.2 , 
1 
I 
8 
7.3 

71 
6.3 

ou. 

1 , 
21 

28 
3.' 

2 

I 
4 
3.7 

1 
I , 
7.3 , 

4S 
4 .0 

C losed" 

4 

1 

• 
10 

....1 
26 

3.6 

26 
2.3 

T",1 

4 
4 

J2 , 
34 
14 
8 

--'i 
146 

7 
1 

IS 
147 , 
32 

321 
23 

143 
....1!! 
722 

8 
1 

42 

" 1 

--' 
109 

27 
23 

..!Q 
110 

44 

2 

1, 133 

• Closed for this temper includes" CI~n', 13 Ked jan," toC:omates, 4 gourd jars, Ind 1 "ylinder jn. 
Not shown Ire: 12 with unknown fonn, 7 miniltul'Cll, I effigy,.nd I ducl: pot (0 = 1,154). 

Alto distribution in Table 2.24). Carbon-painted 
Chaco McElmo Black-on-white is in between . its 
mineral-painted Cibola counterparts and other carbon
painted wares in being evenly split. At least some of 
the carbon types would have been types in the 
Cbuska Whiteware series, bad that dichotomy been in 
effect. There seems to be a consistent trend of more 
trachyte in larger closed forms (ollas and wbjteware 

jars) and in ladles. These distributions support the 
conclusion reached elsewhere (e.g., Toll and 
McKenna 1987) that at least some of the cases rated 
as having more-sandstone-tban-trachyte were likely to 
have been made in the Cbuska area. Garrett and 
Franklin (1983:312) report an individual case of a 
tracbyte-tempered sherd containing sand-tempered 
sherd temper from the Chuska area, which illustrates 
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that temper mixtures exist from various sources and 
in various combinations and that sand-trachyte mixes 
are quite possible from the Chuska VaUey. 

Trachyte is absent from the earliest ceramics in 
the Chaco Project assemblage. first appearing in the 
A.D. 700s (Figure 2.9). It is evenly spread among 
wares in the A.D. 700s and 800s and is not present 
in large quantities in terms of absolute numbers. As 
a percentage of the total dated assemblage, trachyte 
increases steadily through the last time group. Car
bon-painted trachyte-tempered whitewares are a more 
or less steady component of the assemblage until after 
A.D. 1100 when they nearly equal the Chuskan 
graywares. The rare, early Cbuskan Redwares were 
missing from assemblages after A.D. 1040, and were 
probably only produced before A.D. 900. 

Minor Temoers: Tusayan. Socorro and 
Unidentified Igneous (Codes 245, 390 and 300). 
These tempers are relatively rare or have ambiguous 
meaning. Tusayan temper was not recorded 
specifically during the analysis, but was automatically 
assigned to sberds with sandstone temper, which were 
typologically identified as Tusayan Whiteware. 
While this practice is clearly less than rigorous, it 
does have an empirical basis. Typologically 
identified, Tusayan sherds found in Chaco tend to 
bave abundant medium-to-<:oarse, wbite-to-clear, 
clean sand temper, with little use of sberd temper. 
There is undoubtedly variability in Tusayan 
Whiteware tempers (Garrett 1980), whicb goes 
unrecognized bere, but this approach segregates this 
surely nonloca1 group in the temper analysis. 

"Socorro temper" (a mnemonic, if unfortunate, 
conflation of a type name with a temper) does refer 
to a particular igneous temper. Under the dissecting 
microscope, it appears as small black specks of 
crushed rock as well as some clear fragments. 
Warren identifies this substance as hornblende latite. 
Sund t (1979) includes this temper in his type 
description of Socorro Black-on-white, but there was 
an effort to use the temper and the type independently 
in tbis analysis. 

"Unidentified igneous· could, of course, be 
anything; but it is most likely to be San Juan igneous, 
on the grounds that the most common igneous 
temper-tracbyte-is less likely to be subject to 

ambivalent identification. The majority of the white, 
gray, and redwares seen in Table 2.49 are, thus, 
probably San Juan, tracbyte and possibly Socorro, in 
that order. Alternatively, the polished smudged 
bowls, which form 10 percent of the temper, are 
likely to be some other material of igneous origin . 

Other Paste Variables 

As noted in the discussion of the earlier temper 
recordings systems, a variety of paste attributes were 
monitored (under Sandstone Temper above). Many 
of these were rarely observed, particularly in finer, 
later pastes, and tbey were abandoned for more 
generally applicable attributes, whicb were recorded 
for the majority of the detailed analysis sberds. 
Definitions of the altribute states of these variables 
and their co-OCCUTrence with major temper types 
follow. 

Temper Grain Size 

• 

Because of the concern with sandstone gmin. 
size, this variable records the grain size of sand, if 
any is present. Although useful for tbe detection of 
possibly nonJocal tempers (see Sandstone Section 
above), this practice does detract from the relation-
ship of this variable to paste texture. The size ranges 
recorded are as follows; 1) very flOe to fine, less 
than 0.25 nun; 3) medium, 0.25 to 0.75 mm; 5) 
coarse, 0.75 to }.25 mm.; and 6) very coarse, larger 
than 1.25 mm. All were measured relative to the eye 
of a needle, which was I mm wide with an opening 
of O.S mm.. Unfortunately, grain size frequently 
covers a range of diameters crossing the above~-
ing boundaries. In such cases, an effort was made to 
chaflLCterize tbe grain size rather tban to select the 
largest. This attribute was recorded for all sherds in 
the analysis, but in greater detail (smaller size ranges) 
for tbe System I and IT sites (see Table 2.32) . 

Temper Density 

The amount of visible temper varies 
tremendously among sherds and tbis variable is an 
attempt to place sherds ordinally according to 
quantity of temper. Bennett (1974) advocates a much 
more involved recording of tbe density of each 
temper element, but that approacb seemed imPOSSiblY. 
time-consuming. We compared the visible temper 
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Trachyte Occurrence through Time 

o Gray ware 
~ Mineral on white 
&S.1 Carbon on white 
_ Aedware 

700-820 820-920 920-1040 1040-1100 1100-1200 

Time Group 

Occurrence of trachyte through time. A) Counts 0/ trachyte temper by time group 
showing ware breakdowns. Only specimens jalling in time groups oj 120 years or 
less are shown. Samples sizes: 

A.D. 700 to 820 
A.D. 820 to 920 
A.D. 920 to 1020 
A.D. 1020 to 1120 
A.D. 1120 to 1220 

48 
41 

851 
754 
251 

density to Bennett's (1974: 105) templates and 
recorded the following estimated densities: 1) 1 to 2 
percent; 2) S percent; 3) 10 percent; 4) 20 percent; S) 
30 percent; and 6) 40 percent or more. This attribute 

Paste Groups 

This variable allowed for monitoring the 
occurrence of specific colors and comblnations of 
sberd temper and paste color. Because many sberds 
do DOt cooform to any of the paste types defined, 

•

was recorded for all sites analyzed under System m, 
except foe a few 2951 627 sherds. 
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Percentages of Trachyte through Time 
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D Gray ware 
~ Mineral on white 
&S.1 Carbon on white 
_ Red ware 

700-820 820-920 920-1040 1040-1100 1100-1200 

Time Group 

Figure 2.98 . Occurrence oj trachyte shown as percent oj total time groups. 

there is a large Dumber of items for which -00 paste 
type- was recorded. In retrospect, • more ccmpro
hensive means of recording paste color would have 
been to continuo the pr.ctice established for System 
II in which Munsell color groups were defined and 
recorded. The latter is subject to some practical 
problems: that is, • significaDt number of sherds have 
variable core colors. The paste combinations 
included in this system are: 

TYRe 1. Black clay with white &herd 
(raa:ments, with the shorn often being abundant. 

Sberds with this paste usually have surfaces much 
lighter than their cores, with the surfaces appearing 
in cross-sectiOD as thin rinds. The black paste here 
doee not 100II: like a catboo streak. but may well be 
of similar origin. Warren (persooal communication. 
1977) was of the opinion that black pastes (Type 8) 
tended to associate with Chinle Formation tempers 
and were, therefore, from south of Chaco Canyon. 
This, of course, needs further study. 

Type 2. Gray clay with predominantly black 
shord fragments. In some cases, this appearance 

• 

• 

• 
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Table 2.49. Occurrence a/minor tempers by vessel/arm. 

Tull4yan Sandslo~ Socorro (lgneou. ) Unidcnl. Igneoul 

Whiteware bowl 

Ladle 

Canfeen 

Pitcher 

Seed jar 

Gourd jar 

0'" 
Tccomatc 

Whikwull' jar 

Grayware jar 

RedwlTc bowl 

Redwarejar 

Smudged bowl 

Miniature 

TOTAL 

probably result<; from vitrification of the sberd temper 

• 

(thai is, sherd temper with a lower vitrification point 
than that of the body clay), while in otbers, it 
probably results from use of sberds with black paste 
for temper. Sometimes the black particles can be 
seen to bave melted and bubbled. 

Type 3. Black and white sherd temper in a 
gray paste. This code was instituted after the 298} 
627 analysis and was used with less frequency. 

Type 4. ~Little Colorado Paste.· Based on 
comparison with and descriptions of pottery from east 
central Arizona. a distinctive paste with dark gray 
body and abundant "white angular fragments" (mainJy 
sherd, but possibly a1so some crushed rock), tbis 
code was establisbed primarily to identify possible 
imports, but also to serve as an identification for the 
rare sherds that are typologically recognizable as 
coming from the Little Colorado region (provided, of 
course, that they indeed had "Little Colorado Paste~ ). 

This is by far the least often used paste type. 

TYRe s. ~Chuska gray" paste. Many sherds 
from the Chuska Valley, both white and grayware, 
have homogeneous gray paste with a distinctive cast 
to them, which might be called slightly greenish 

• 
(more or less Munsell 5Y 5/ 1·6/1-Windes 1977: 
299). It must be noted that the presence of trachyte 

65 9 116 

68 " 

26 , 
• 
2 

4 

" 6 

4 

21 

-' 
217 

affects the appearance of a paste and that it contri· 
butes to the use of tbis code. Not all trachyte·temp-
ered sberds have this paste and it is a potential means 
of defining variability within the trachyte group. 

~. Gray paste with white sherd lemper. 
Usually, the body clay here is lighter than what 
would be expected for Little Colorado paste and the 
sherd temper is fmer. This is a fairly broad paste 
category and a very large one in Chaco. 

The following three codes were used for all 
System III sherds except the 29SJ 627 whitewares: 

:rm1. Brown to tan body clay. This code is 
based strictly on color, but sberds falling into tbis 
category rarely or never had carbon streaks. The 
code was initiated because there seems to be a 
consistent group of tan sherds in early utility wares. 

Type 8. Black paste, regardless of sherd 
temper. This type is more likely in graywares 
because of the infrequency of sherd temper in 
graywares and a substantial number of whitewares 
with sherd temper will fall into Type I . 

~. White paste. This code was used only 
for sherds almost completely lacking color. 
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Sherd Temoer 

Sberd tempering of pottery found in Chaco 
Canyon became extremely common in the tenth 
century (see Sandstone Sectioo above; Figures 2.2 A, 
B, C). An estimate of the quantity of sherrl temper, 
relative to other temper, was made throughout the 
analysis. The categories possible were: 0) sherd 
temper absent; 1) less than half sberd temper; 2) 
more tban half sberd temper; 3) nearly all sberd 
temper (more than 95 percent); and 9) estimate not 
possible. With a binocular microscope, there are 
doubtless many cases in which it is difficult to see or 
positively identify sherd temper, but in most cases the 
broad estimate outlines can be approJlimated. 

Texture Index 

The texture index was devised not only to try to 
combine the effects of temper grain size and quantity, 
but also to determine quantity of sberd temper. We 
observed that sherd temper seems to contribute less 
to coarseness and friability of paste than do geologic 
tempers, especially sand grains. The index was cal
culated by multiplying the ordinal grain size estimate 
for the geological temper by the density estimate code 
and then dividing by the relative quantity of sherd 
temper. lbe drawbacks to this index include that the 
grain size is for sand (if it is present), no matter what 
its quantity, and that it involves the multiplication of 
ordinal variables. It does, however, provide an 
ordinal measure of paste texture that is based on 
empirical observation of ceramics. 

texture in~ grain size [ values 1,3,5,61'lemper demit){ 1- 5J 
(sherd temper 10,l,2,3D ·tt 

Vitrification 

This variable is again a visual estimate of 
position on a continuum. If the paste seen in a fresh 
break bad a sheen and, less importantly. if the sherd 
was hard and brittle, it was considered vitrified. 
Initially, in Systems I and lUa, this was recorded on 
a presence/absence basis. In a few cases in System 
I (Site 29SJ 724), inclusions not related to vitrifi
cation were recorded with this variable; in System n, 
vitrification was unwisely recorded as a clay color 
state. Vitrification was reinstituted as an independent 

variable in System rna, but as more sherds were 
examined (especiany later ones), it became clear that 
some sherds were quite definitely vitrified, while 
others had shiny paste but seemed less glassy. For 
System IIlb. then, an intermediate, more commonly 
used category of vitrification present was added to 
marlced vitrification: 0) vitrification absent; 7) vitrifi· 
cation present; and 8) vitrification marked (System 
UIb) or vitrification present (System II. rna). The 
intermediate code (7) migbt more correctly be 
thougbt of as ~sintered~ or well-fired: most such 
cases probably involve well-fused clay minerals 
which have not yet turned to glass, although, again. 
the determination was entirely a visual judgement. 
Sherds with black mineral paints, especially those that 
look ~glazey.· have well-vitrified pastes more often 
than sherds with green, red , or brown mineral paint 
or those with carbon paint (Table 2 ,8). Among 
painted sheeds. those with reddish mineral paint have 
the bighest percentage of sberds appearing to lack any 
stage of vitrification. 

Clay Studies 

To add dimension to refiring studies and to 
investigate the availability of resources for ceramic 
manufacture. several clay samples were collected 
from around Chaco Canyon. These samples were 
processed according to a scheme worked out with 
Hayward Franldin. who was doing similar sampling 
in the Bis sa'ani and Navajo Mine areas (Franklin 
1982; Garrett and Franklin 1983). Detailed sample
by-sample descriptions are available on the clay sam
ple foom found in Appendix 2C. This clay sampling 
project was of the "spare time" variety. and some of 
the results are incomplete and coverage of the canyon 
is spotty and scant. The number of geological clay 
exposures in and around central Chaco Canyon is 
immense; therefore. complete systematic coverage of 
the whole area would be a large project unto itself 
(see Rye 1981:12-13; Shepard 1956:148-156). Com
bined with other clay sampling projects (such as 
Bubemyre and MiUs \993; Franklin 1979. 1982:924; 
Garrett and Franklin 1983:314-319; Lucius and 
Wilson 1981; Wills in Warren 1976; Windes 1977), 
tbese samples are indicative of the complexity of 
firing colors of available clays and the trends of clay 
color occurrence. Portions of unprocessed clay sam
ples and the firing tiles are housed at the University 
of New Mexico with the Chaco Project materials. 

• 

• 

• 
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A sample of several kilograms of clay was taken 
in the field and located on a quad map. Usually, 
tbese samples were from locations which could be 
tied to specific geological formations, but a few came 
from alluvial situations. All of the in situ samples 
are sedimentary Cretaceous clays and aU the 
secondary alluvial clays were probably derived from 
Tertiary and Cretaceous deposits. A portion of each 
sample was then soaked in tap water for al least 24 
hours, though some were left soaking for 
considerably longer. None of the samples we 
coUected required grinding, but some broke down in 
water considerably more slowly than others. The 
samples were generally quite free of either organic or 
mineral contamination and none of them were 
screened. Some samples contained non-clay materials 
such as fragments of sandstone or concretions and 
these were removed when worlting the samples by 
band. As a part of the soaking process, a smaU 
quantity of each sample was mixed with enough 
water to put all the clay into suspension. which was 
then allowed to settle. The rate of settling and the 
visual composition of the column was then recorded. 
Following the soaking period, tbe samples were 
allowed to dry sufficiently to be workable. at which 
time simple workability tests were performed; for 
example. forming and knotting fillets . pinching a 
small pot. and repeatedly forming and flattening a 
ball (Rye 1981:12-13). Two tiles were then formed. 
Ideally. each tile would be 5-by-1O em and 1 em 
thick, but band forming meant that the tiles varied 
within a centimeter around that standard. Eacb tile 
was marked with its clay sample number. When the 
tiles were fonned and marked, the length and the 
width were measured with sliding calipers to the 
nearest hundredth of a centimeter, leaving marks in 
the tile so that the same dimension could be measured 
in subsequent states; Munsell colors were recorded 
for the wet stage. 1be tiles were then allowed to air 
dry at room temperature. As the tiles were placed on 
a solid surface they were occasionalJy turned during 
the drying period. When the tiles were leather bard, 
an area on the "a" tile was polished with a pebble. 
After the tiles were completely dry. they were 
measured again to allow calculation of shrinkage and 
the Munsell color was again recorded. Notes were 
kept 00 the workability and drying characteristics of 
each sample (Appendix 2C). 
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Most refiring of prehistoric ceramics is con
ducted at 9000 C; the majority of the present samples 
were fired in an electric kiln at 9100 C (a few were 
fired at 9500 C). Measurements and Munsell colors 
were again recorded along with observation of fired 
qualities. Most of the samples were also subjected to 
a firing at 12500 C in order to observe the effects of 
extreme (for aboriginal firing) temperatures. 

Results 

Menefee Fonnation. The most widely exposed 
formation in tbe Chaco Canyon area is the Menefee 
and 14 of the 21 Cbaco samples reported here came 
from Menefee outcrops (Table 2.50). The Menefee 
Formation is visible in Chaco Canyon itself just 
below the sandstone cliffs of tbe Cij(f House 
Formation and in the rolling country south of the 
canyon (Dane and Bacbman 1965). Most (10 of 14) 
of tbe Menefee Formation samples worked well. 
dried witb minimal cracking. and fired well. The 
eight samples that were rated "good" and dried and 
fired without cracks shrank an average of 11.2 
percent (s.d. =2.2 percent) in length. This seems a 
substantial amount. but it sbould be remembered that 
the tiles were untempered. The greatest amount of 
shrinkage was in a tile that did not crack (No. 11), 
and the overall shrinkage in length for Menefee 
Formation samples was 10.9 percent (s.d.=2.1 
percent). 1be Menefee samples. which were sticky. 
difficult to work. and exhibited major drying cracks, 
were from weathered Menefee deposits, while the 
rest were from hard strata protected from the 
weather. Sample No.8 and especially Sample No. 4 
contained materials that did not dissolve, which 
hampered their workability; grinding and sieving 
would presumably have helped these samples. 

Cliff House Fonnation. Clay appears to be 
less abundant in Chaco Canyon's Cliff House 
Formation. but pockets may be found along the 
benches above the first cliff in the central canyon. 
Only three Cliff House samples are included bere. 
All were workable, but only one seemed to be 
problem free. Drying shrinkage was generally less in 
these samples than in the Menefee samples. though 
two of the three fall within the Menefee range. 

Lewis Shale. A single. sandy sample of clay 
material from beneath Plaza 2 at Pueblo Alto. The 



Table 2.50. Summary of colors and qualities of clays rested. Except/or the control samples. aU samples arejrom the Chaco vicinity. --'" 
Qualities n 

FORMATION! or 
Sample Number, Windes' ~ 

ShrinkalJS: $ 0 
Location Dry Color 9iO ' C Color G~p Work, encl::. WidLh Lo""" 

1150' C Color 1250' Alterations :>-
MENEFEE FORMATION ". J;l' 
II Fajada Butte IO/YR 6f2 75m 714 2 Good None 9.3 x 10.8 IOYR SI2 6.1% further IIhrinkagc $l 

~ 

112 Fajadll. Bune 1O/YR 712 IOYR 11/4 Good No~ 11.0 x 11.1 IOYR 613 4.3% further IIhrinbge 
13 Fejad. Sutte IOIYR 612 SYR 6/6 5 Good Minor 9.9 x 10.7 SVR 4/4 Bloated 4.7x 

114 Faj.d. Butte 2.5Y 612 7 .5YR 7/6 4 Stitky Major U.O x 11.3 SYR 4/4 Minor bubble. and swelling 
17 Una Vida IOYR 611 IOYR 8J3 Good Minor 12.6 x 12.0 Ion 816 BIOllI.ro 2.3x, W.rped, blist 
18 Una Vida JOYR 612 IOYR 713 Fair Minor 9.4 x 9.5 Ion 11/6 Bloated 0.6x 

19 UN Vida IOYR 612 7.SYR 7/6 4 Good No~ 12.6 x 10.8 IOYR 511 BIOI! 0 .8x tho + shrink 6· 7% 
1]0 Kin Klilhin area 2.SY 712 7.SYR 7/6 5 Good No~ 12.1 x 11.7 5YR 4/3 Min. funhe.. ahrinbge 

III Kin Kl izhin 2.SY 612 5YR 7/6 5 Good No~ 14.3 x 12.1 5YR 4f4 Bloat 0.8x tho shrink 5-8 % 
112 Kin Klizhin area lOYR.612 7 .5YR 7/6 4 Good Firing 10.2 x ••• 2..5YR 4/4 3% further shrinkage 

#14 Gallo Canyon Ion 612 SYR 7/4 , Fai ... 
Poo, 

Minor 7.4 x 7 .• Ion 7/5 

l iS Gallo Canyon lOYR612 SYR 7/4 , Good Mi~ 10.05 x 10.9 7.SYR 05/6 
119 Chaco/residence area Ion 712 7.5YR 814' 2 Good N"~ 7.4 x '.1 
#21 Swill Addition 2.SY 612 7.SYR 7/6 4 Sticky Major 13.3 x 13 .7 

CUFF HOUSE FORMATION 

117 Above Chetro ~t1 BY 612 7..5YR 716 4 Good Minor 11.7 x 10.8 7.SYR 5/4 3-6% funher !lbrinbge ditcolor rind 
118 Above Chelro Kt;1\ Ion 712 5YR. 716 5 Fair- N_ 5.0 x 6.3 1.SYR 618 
no Atlatl DIve ao:. 2.5Y 6/2 7.SYR 7/6' 4 Good No~ 8 .2 x 9.9 

LEWIS SHALE 

116 Pueblo Alto 5Y 7/3 2.SYR 6/6 61 Fair- NOM 3. 1 x 5.1 10YR 8/3 Vitrification 'POU 

ALLUVIAL 
IS Chaeo Wnh bottom lOYR612 7.SYR 116 4 Fair NOM S.3 x 7.4 2.5YR 314 8% fuMer ahrinbge 

16 Chaco Wuh walb 5YR 712 7.SYR 714 2 Fair Minor+ 12.2 x 12.6 10YR 6/4 Vitrification spOOl , slight expansion 

113 Kin K1izhin stock pond 2.SY 712 5YR 6/6 5 Sandy N~ 1.0 x ••• 7.SYR 5111 
Poo, 

CONTROLS 

SY Momson Formation near lOR 516 2.5YR 5111 6? Fair- Minor 6.5 x 6.6 2.SYR 3/4 Bubbled, melted 
San Ysidro, NM 

AQ Albuquerque Soulll 5YR 612 2.SYR 6/11 6 Good N~ 4.2 l( ••• 2.5YR 3/4 BIOlilCd, vitrified 
Valley river day 

CS Conunanche Serine 5YR 514 2.SYR 6/8 6 Good Major 3 .9 x '.2 lOR 4/6 Vitrified mOll, lOme e1Sl!ansion 

' 950· C. 

• • • 
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workability of Ihis sample was only fair. bot 
shrinkage was minimal and there was no cracking. 
Subjectively. it seems unlikely that this would have 
been a source for pottery clay. 

Alluvial Samples. Two samples were taken 
from the Chaco Wash in the vicinity of Fajada Butte. 
These samples were not as easily worked as the 
majority of the Menefee samples and contained more 
organic material. They exhibit a wide range of 
shrinkage. The third sample was from the stock 
pond west of Kin K1izhin and contained too much 
sand to be good pottery clay. 

Firing Color 

The oxidation colors of /lOme of these samples 
is something of a !iUrprise. given the conventional 
wisdom that Cretaceous clays from the central Chaco 
Basin fire buff Cfables 2.50 and 2.51). Although 15 
(7 1 percent) fired buff o r red-oraDge (Windes [1917: 
292] color groups (4), nearly a fifth (19 percent) 
were in the darker yellowish-red to reddish-yellow 
group (Windes color Group 5). The Lewis Shale 
specimen (No. 13) oudized light red, but it has poor 
working qualities. Of those in color Group 5, one is 
from the suspect stock pond location and did not 
work weU; the other is from the Cliff House Forma· 
tion with only fair workability. There are, however, 
two Menefee Formation samples that worked and 
dried well and fa ll into color Group 5. It must be 
noted that the difference between color Groups 4 and 
5 is only one point on the hue scale (7.SYR 7/6 is 
color Group 4, while 5YR 7/6 is color Group 5), but 
the Group 4-Group 5 break bas been used elsewhere 
(e.g., Toll et al. 1980). Three of the five Menefee 
Formation samples which are in color Group 4 
(reddish·yellow to brown) have good working and 
drying qualities. Franklin's (1982:924) results from 
the geologically younger formations in the Bis sa'ani 
community area (Tertiary Kirtland·Pruitiand) also fall 
in the yellowish-red range. Polishing causes a 
noticeable difference in color, althougb it usually onJy 
consists of slightly darkening the surface. 

The firings at 12500 C give further evidence of 
variability of properties within formations. Colors 
again vary; tbe colors of the higb·fired tiles are 
usually similar in color to the 910 0 C tiles, but they 
are darker and have more chroma. There are even 
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greater differences in other attributes. Within the 
Menefee Formation samples, there are some that 
show little alteration, some that shrank from !.he dry 
size (possibly due to warping in some cases), some 
that show minor bloating, and some that bloated 
dramatically. Another result of high·firing was the 
presence in some tiles of small black vitrified spots. 
Similar spots are sometimes visible in sheros, 
suggesting that some clays contain materials with 
considerably lower vitrification points than the bulk 
of the material. 

Table 2.52 shows oxidation colors of sherds 
from several Chaco Project sites . Only sherds with 
sbeed and sandstone temper-those that are possibly 
of local production-are included (chalcedonic cement 
sandstooe specimens are !lQ!. included). It is appareat 
that the distribution of clay sample colors (Table 
2.51) is quite different from the distribution of sberd 
oxidation colors (fable 2.52), with a far higber 
percentage of the sherds falling in the buff (Groups 
] to 3) range than do tbe clay samples and reddish
yellow colors being more common in the clay 
samples. Very red clays (Windes Groups 6 and 7) 
probably do not occur in the Chaco area and these 
clays are quite common in tracbyte-tempered 
ceramics and in polished smudged wares (e.g. , 
McKenna 1992; Toll et aI. 1980; Windes 1977). 
Sherds that refire in Groups 4 and 5, which do occur 
but are rare, remain difficult to place by source. 

The various clay testing results contain two 
lessons: I) there is considerable variability in 
oxidation color of clays from a single formation even 
within a small area; and 2) apparently usable clays 
from near central Chaco Canyon can contain 
considerable oxidation color. The variability within 
formations warns against the pmctice of excluding an 
area as a production area solely on the basis of 
oxidation colors without a very thorough clay 
sampling program. As noted by several students 
(e.g., Bubemyre and Mills 1993; Garrett and 
Franldin 1983; Toll et al. 1980; Windes 1977), 
Cibola Whitewares and Graywares show a preference 
for buff-firing clays (Table 2.52). At this point, it 
cannot be said whether this is indicative of area of 
manufacture or selectivi ty for particular sources. 
Similarly, the presence of ranges of oxidation color 
in ceramics may mean that ceramics were being 
produced by a number of different potters using 
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Table 2.51, Summary of oxidation colors o/Chaco clay samples. 

Formation 1·' 
Menefee , 
CliffhoulC 
LAwi. Shale 

Alluvial ! 
IqI'AL , 

Color Group 

4 , , 2 
2 

! ! , 4 

6 Totel 

14 , 
.l 
21 

Table 2.52. Summary of oxidation colors from sandstone and sherd
tempered sherdsfrom Chaco Project sites. 

Wire Group I·' 

Early whitew .. ", 114 
Early g",)'Ware " 
Middle whilew.", 49 
Middle gnywaf\\ 42 

Latc whitewll'e 11 
TOTAL 278 

Color Group 

4 , 
l' , 
4 

, , 
2 4 

~ ..1 

" !9 

6 Total 

141 

" 
" " .: .1§. 

326 
Refiring &ampici are (rom Ihe following .i lea: 
2951628, n .. 26 (Toll and McKcRIIII 1980:50·5 1); 295J 629, n '" 26 (ToU and McKenna 
1993:Appendix); 2951 627, n .... 100 (ToUand McKenna 1992:153; McKenna 1992); 
2951 1360. n - 72 (McKenna and Toll 1984:465-468); Pueblo Allon9SJ 389, D = 104 
(Toll.nd McKenna 1987:Tablea 144, 145). 

Earty whitew.", include. types through Red MeA Blacl.:-on·white. 
Early gnyware includes types through Neck Corrugated. 
Middle whiteware include. Gillup, Puerco aod EacIVlda Bllck-oo-whitn. 
Middle graywalll iIKlude. PO ami PU-ill COmJglted. 
Late whileware iIKludn late camoo-oo-whi!e types . 

particular sources consistently. Alternatively. 
oxidation color may be insignificantly related to 
properties more important in the production of 
pottery, whicb allowed acquisition of clay from a 
range of sources. 

Ceramic Import to Chaco Canyon 

field school in 1929. Uofortunately, she was never 
employed to do an iotensive analysis of Chaco 
pottery, but she did examine groups of Chaco sherds 
for comparative purposes for Earl Morris. and on a 
limited basis, for Neil Judd (Shepard 1939; Judd 
1954:234-238). During those analyses she confirmed 
the presence of nonJocal igneous temper in about balf 
of the corrugated utility wares and significant 
numbers of the wbitewares. She concluded that the 
graywares were likely to have been imported as 
vessels (not raw material) from the Chuska Valley. 
Judd found this hard to believe, given a widely beld 
assumption that pueblos were self-sufficient (this 
assumption is still held to some degree: Plog 1980b). 
The Chaco Project took place during a wave of 

• 

• 

Ceramic import has traditionally been discussed 
on typological grounds through the identification of 
"trade wares. · While there is a considerable segment 
of trade wares in the Chaco assemblage, it is only 
part of the picture of ceramic movement. Anna 
Shepard. perhaps the foremost figure in American 
archeological studies of ceramics, bad a long asso
ciation with research in Chaco Canyon. beginning 
with attendance at the University of New Mexico 

archeological interest in regional analyses. which the • 
ceramic analysis reflects. 
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It is now hard to think of Cbaco as a local 
phenomenon. Sbepard's then radical suggestions 
have been broadened, elaborated, and verified (e.g., 
Mills et al. 1997; Stoltman 1996). While it is still 
not possible to fully comprehend the diversity of 
production and quantity of import, the information 
available allows various estimates of ceramic import. 
The focus here is on intra-regional ceramic move
ment, partly because the volume of that movement 
was greater than extra-regional import and partly 
because exchange within the region will improve 
understanding of the operation of the Chaco system. 

There are two basic means of recognition of 
nonJocal ceramics; through stylistic identification and 
through identification of distinctive nonlocal tempers. 
The wares present in Chaco change significan!ly 
through time (Table 2.53 . Figure 2.10). While the 
approximate areas of production shown in the figure 
are most pertinent to A.D. 1000 and A.D. 1100, 
most are relevant to earlier times as well (Table 
2.53). Identification of products from the San Juan 
and Chuskan areas is based primarily on temper and 
secondarily on style and surface treatments. Some 
ceramics from nearer to Chaco Canyon, including the 
San Juan and Chuska areas, are difficult to identify 
using stylistic and surface treatment criteria. Those 
from greater distances. such as the Tusayan wares, 
are more readily identified from surface attributes. 
The redwares (which includes orangewares) and 
polished smudged wares are all, of course, distinctive 
from the more numerous gray and whitewares. 
There is also little difficulty in separating the three 
primary redwares from one another. Using the broad 
framework of Table 2.53 and Figure 2.10 as a basis, 
what we know of ceramic import to Chaco Canyon 
through time can be discussed in some detail. 

Time Placements 

The chronological significance of types is of 
great archeological consequence (Bretemitz 1966). 
Using the accumulated archeological experience of 
long study of temporal ceramic change, with 
verification through absolute dating, a time group of 
varying specificity was assigned to nearly all 
proveniences at all sites excavated by the Chaco 
Project (an enonnous task undertaken by T. C. 
Windes and C. M. Cameron). While some ancillary 
information entered into these time assignments, they 
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were based primarily on ceramic groupS (Colton 
1953:65-67; Windes 19n:281-282). There are some 
problems of circularity in using the time groups to 
assess temporal trends in ceramics, but this 
cireularity is of less than major concern here because 
the results are intended to reveal trends, not precise 
figures. 

Using ceramics from the survey of additions to 
the Chaco Park, Mills (1986) generated date clusters. 
This more formal approach to date assignment 
resulted in five dale ranges which are quite similar to 
tbose used here (Table 2.54). Mills' larger lime 
group for A.D. 700 to 880 is probably a better 
approximation of a realistic group because our A.D. 
800 to 920 group is chronically under-represented. 
UsiDg A.D. 890 as a starting date for the A.D. 890 
to 1025 range also makes sense because Red Mesa 
Black-on-white pottery, a critica1 A.D. 920 to 1040 
type, was probably made before A.D. 900. Ceramic 
basis for separating Mills' first two groups is, 
however, scant in our typological system. MiDs' 
somewhat earlier assignment for A.D. 1030 to 1130 
is likely from assigning Puerco and Gallup Black-on
whites starting dates of A.D. }OOO (Mills 1986:Table 
to), which seems a bit early (we use A.D. 1030). 
Our breakpoints of A.D. 1040 and A.D. 1100 
revolve around the beginning of Gallup Black-on
white and of carbon-painted ceramics, respectively. 
We also use post-A.D. 1200, based mainly on the 
appearance of Mesa Verde Black-on-white and S1. 
Iohns Polychrome. On the whole, MiDs' groups are 
sufficiently close to provide welcome COlToboration. 
1bere is some autocorrelation as she used mostly the 
same dates for types as did the Chaco Project, but 
her sberd assemblages provide independent groups. 

Our approacb. taken to acbieve a temporal 
series divided into time blocks of interest, is a 
compromise between the ideal and the practical. Our 
current dating of Chaco ceramics identities two types 
which coincide fairly well with time groups and can 
be directly assigned to time groups: neck-corrugated 
and Chaco McElmo Black-on-white. Most types, 
however, have production and/or use spans that cover 
200 years or more and many ceramic categories are 
lost to analysis because they have even broader 
chronological limits. Types with greater than tOO 
years have periods of high popuJarity; for instance, 
tbe practice of assuming that Gallup Black-oo-



Table 2.53. Major ceramic groupingsJound in Chaco Canyon. -tv 
0 

Rel.tive Wilhi!!:W'I!: n 
:r 

lime Span Oe~u~nee in Chaco Primary Chaco Projec t 8 MWW.~ A.D . Eo., Mid. Late' " 1.0 . Criteria Reference. 

SAN' JUAN RrVERlMESA VERDE, B~tcmitz ct ,I. 1974 
;J> 
a. 

MONTEZUMA VALLEY. ;;l' 
SOUTHEAST tIT AM n 

Mesa Verde Grayw.re 500-1300 [.w [.w [.w Andesite tr.lT1'cr Abel 1955 -~ 
Mesa Vcroc Whiln".tc 575·1300 mod [. w mod T emper. crackled slip , de,iin 

San JUln Rcdw. re 700-1000 <10m .bo .b. Temper, .... rface Lucius ~ Bretcrnitz 1981 ; Abel 1955 

CHUSKA VALLEY 
Chua'" Orayw.f'e 700-1300 mod ,= ,= Trachyte temper Windes 1977 
Chuska While", ... !>, carbons 850-1300 mod ,= .bo Temper, paint, aliI" Windes 1917 
Chuskl Whitew ... c , mineral 900- 11 00 [.w mod .b. Tempe( Windel 1977 
Chud:. Redwll'c 700.900 [.w .b. .b. Temper Peckham and Wil ton 1964 

CHACO/SAN JUAN BASlNlRED 
MESA VALLEY 

U no Gray .nd FU8hi"~ 500-900 ,= [.w .b. Surf.ce, temper Colton ,Dd Hargrave 1937 
Lino Bl.ek-on-,ny- 'oo.ns ,~ [.w .b. Sumee, .,.inl, deaign Colton and H.rgnovl5 1937 
Uno Strn>dged'" 600-115 mod [.w .b. Surflce, tcmpu Wendorf 1953 
Cibola While ..... lf'c. Chaco 700- 11 75 '= ,= ... Sherd 100 SInd temper, . Iip , Windes 19n, 1984b; 

du ign Vivi&n 1959; GlId ... in 1945 
e ibol, GI1IYWllC, ChtIco 700-1200 <10m .. , .M S.nd temper WU\del 19n; Hawley 1936 

NORTHEASTERN ARlZOt-lA 
Tu"y'n Whitewlrc 725-1300 [.w [. w mod Clrbon paint , patte, polish, Colton 100 H. rgBve 1937 

de. ign 
negi Orangewlre 1050-1200 .b. [. w mod Sand temper, duign, color Colton . oo HIl1:Bve 1937; 

Col\()Il 19S6 
Little CoIordo Whitewlre I07S-I250 .b. ~~ ~~ Polidl , pille, .I ip , paine Colton.nd HlIrgBve 1937 

SOtrrHWEST NEW MEXICO, 
EAST C ENTRAL ARIZONA 

Mogollon BrownwlIre 
Woodruff Brown 300-800 'om [.w .b. Pu te, aurface Colton and HargTIIVe 1937 
Woodruff Red 300-800 ... .b. .b • Surface color Colton .nd Hargrave 1937 
Fo~td. le Smudged 300-1150 mod 'om ' om Surface, temper Haury 1940: Bretcmitz 1966 

EAST CENTRAL ARIZONA AND 
WEST CEf'ITR.AL NEW MEX ICO 

White Mountain Redwlre JOOO-ISOO .b. .b, ' om Slip, pilltc , dClign C,rlson 1970 

• • • 
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white comes from the period A.D. 1040 to 1100 has 
probabilistic backing. Still , the time span now in use 
for GaJJup Black-on-white is A.D. 1030 to 1200, so 
the A.D. 1040 to 1100 assumption bas considerable 
chance for misplacement. One antidote for this 
problem-made possible with the use of the time 
groups and • computer- is to break up types such as 
Gallup Black-on-white, as well as even broader 
"generic· groups such as plain gray, decorated 
redware, or unidentified corrugated, into time group 
segments based on provenience. This approach 
allows placement of more sberds than a strictly 
typological approach and refines the placement of 
many sherds. but it also runs into practical problems. 
At sites baving considerable mixing of deposits, 
substantial pertentages of samples are ignored 
because large portions of collections can only 
realistically be assigned to long-time segmeots with 
little utility for the analysis under discussion. 

There is, however, a compromise: types fa1ling 
mostly within a single time segment are placed 
directly in that segment (fable 2.55 presents actual 
type placements and shows the weighting scbeme 
described bere). Types covering two or more 
segments are placed in time groups by provenience 
time assignment of 100 years or less. as long as that 
assignment falls within the IYpe'S estimated time 
span. All other examples' specific types are placed 
in their probable lime segment, whether or not they 
were found in a provenience assigned to it. All 
generic types are placed strictly by provenience Ii.me 
assignment, using on1y sberds from provenience time 
groups of 100 years or less. This procedure includes 
the maximum possible number of sherds with 
considerable reftnement and solves some of the 
mi xing and heirlooming problems inherent in 
archeological deposits. It would be possible to make 
the time weighting scheme even more elaborate 
through the consideration of other deposits or time 
groups of greater than 100 years, or by placing 
sherds in the nearest -acceptable- time group for a 
type. The present system, bowever, remains 
explicable and covers most cases; the gain from 
additional elaboration is questionable . 

1be system is DOt, of course, remotely perfect. 
Table 2.56 gives an assessment of the size of error it 
engenders, assuming that the dates assigned to types 
and time segments are valid. Probably the worst 
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Figure 2. 10. Map showing approximate areas of production oj ceramics found in Chaco Canyon in the 
eievemh and twelfth centuries. The areas shown are compiled from a number oj sources,' 
it is not really possible to surround those areas with lines, but areas of high frequency are 
estimated. 

Key: 
J. Cibolo White and Gray 

l ao Chaco 
lb. Reserve 
1 C. SocorrolCibolleta 

2. Chuska While and Gray 
3. White Moun/oin Redware 
4. San Juan White and Gray 
5. San Juan Redware 
6. Tusayan White and Gray, Red, Tsegi Orangeware 
7. Little Colorado lWIite 
8. Polished Smudged 
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Table 2.54. Date ranges used by Mills (/986) and the Chaco Project staff. 

Project 

Mills (1986) 

Present Use 

5S0-1S0 

pre-8oo 

700-880 

800-920 

distortion that procedure causes is that items from 
extreme temporal tails of a type are placed in the 
central, most abundant segment of a type. The anJy 
happy things tbat can be said about that are that the 
·tail ~ sherds are not numerous and that their presence 
in the tails may well result from factors other than 
time of production or import. 

There are a few types which seem to disagree 
with time placements of either tbe type or the 
proveniences. The poorest match is wide oeck
banded, which shows as baving 76 percent of the 
cases in proveniences with the ·wrong" time 
assignment. The majority (70 percent) of wide 
neckbanded specimens come from proveniences dated 
A.D. 920 to 1040, which suggests that wide 
neckbanded was probably made well past A.D. 900. 
Contributing to this poor placement is the fact that 
very few items were assigned to the A.D. 800 to 920 
group (2.4 percent of the total), while the A.D. 920 
to 1040 group is by far the largest in the sample 
(37.0 percent). While this imbalance is likely to 
enhance later counts through hold-over items, it is 
also likely that wide neckbanded is considered to 
have ended earlier than it did. 1be same may be said 
of the Basketmaker III-Pueblo I decorated white
wares, though the level is much less than in wide 
neckbanded and is probably more attributable to 
curation. Pueblo III Corrugated is subject to the 
reverse problem-its time span appears to have been 
placed too late. Proveniences judged to fall in the 
"appropriate" time segment for Pueblo III Corrugated 
are very few; therefore, probability is high of 
recovery from a provenience assigned an earlier date. 
While it is likely that these types' assigned production 
spans are too restrictive, it is aJso fairly safe to 
assume that the items that occur in "wrong" contexts 
are likely to be at the early (e.g .• wide neckbanded) 
or late (Puehlo m Corrugated) extremes of that time 
period so that placement by default selVes to 
emphasize trends even if some correctness in 
chronology is sacrificed. 

A.D. 

S90-10lS 

920-1040 

1030- 1130 

1040-1100 

1130-1230 

1100-1200 

Definition of Import: Conservatively 

A problem complementary to dating is deter
mining what can reasonably be considered imported. 
A two-staged approach is taken here: first , a conser
vative baseline is established, and second, a more 
liberal , though less secure. estimate is made using 
additional assumptions. In lbe cODSelVative baseline. 
vessels are considered imports if their temper is one 
of the four listed in the table-trachyte. chalcedonic 
sandstone. Socorro, or San Juan igneous-or if they 
can be identified as nonJocal from surface 
characteristics such as in the San Juan or Tusayan 
series. If an item is typologically exotic and has an 
exotic temper, it is listed in the table under the 
temper. 

The very abundant sand , and sand and sherd
tempered c1asse..'i in both the graywares and 
whitewares (Figures 2.2A, B, C) are considered non
imports here. unless a whileware item is identified 
typological1y as an import. The temper class is so 
large and the use of lbese materials so widespread 
that it is inevitable that there are vessels represented 
that were made at least as far from Pueblo Alto as 
some of those with tempers taken to signify import 
(see Zedeii.o and Mills 1993; Zedeiio et al. 1993). 
Also excluded from import status are unidentified 
igneous and more-sandstone-than-trachyte mixes, 
portions of which are also likely to be imports. 
Some uncontrolled compensation for this conselVa
tism is present in that lbe material from 29SJ 627 (the 
largest single site collection) was not differentiated as 
to mixes with more-sandstone-than-trachyte. This 
creates some inflation of tbe trachyte counts mostly 
in whitewares (see Temper Section). 

Carbon Paint 

Typological determination of imports is based 
on lbe recognition of constellations of attributes that 
characterize ceramic series other tban tbe Chaco 
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Table 2.55. Method a/temporal placement a/types showing default time segments and time spans/or 
each type. 

!lE- Project Time Groue ""'00 S()()"920 920-1040 1040-1100 1100-1200 1200+ 

Lino Gray Fugitive ~, S, ld ...... == 
· Obelisk Gray' 1..1......1. 5, 24 u= = 
BMID·PI Mincrai-on-whilc 1.....1..j., S , ~ ...... == 
BMlU-PI Carbon-on-white ~,S.24 ~ ,= 
Wide Ncckbandcd 4,~ = = 
Plain Grayw.re 3,4,5,15, 18, 24 == == = 
Early Rcd Meg B1lI.ek-on-whitc S,~ = ...... 
Narrow Ncc~ndcd 5, 6 , 18 == ...... 
Red Melli Black-on-white 5, §...ll = xxxxxx 
Chuskan C/w Rcd Mesa design S, 6. 18 = ,=u 
Neck Corrugated 2....1! = 
Pueblo D Corrugated 6, 18. 1. 8 = ...... mm 
Esc.v,da Black-on-white 6,18.1, II =u ...... = 
Futreo Bllck-on-whilc 6, 18,2.8 = XXXXXJ{ == 
Gallup Black-on-whitc 6, 18,1. 8 = ...... == 
Chuska Black-on-white 1. 8 xxuu == 
ChiCO Black-on-whitc 7,1 == xxxxxx 
Pueblo D-m COTT\lgated 7,1, 12 u= ...... ,= 
Chaco McElmo Black-on-whitc ! u,m 
TuuyaD Carbon-on-whitc 7,1.12 = !!!!!! ,= 
Pueblo u-m Carbon-on-white 7,~, 12 = """'" == 
Pueblo m Conugaled S, l1 = xxxxxx 
Mesa Verde Black-on-while S, 12 = -'= 
Polychrome Redware. S, 12 = """'" Cbuwn Carllon-<Jn-white 5,6, IS, 7 , S, 12 = == =u = = 
PlI-DI Mineral-on-white 5,6, IS, 7, S, 12 = == = ,um = 
Unidentified Conugated 6,7, S, 12, 18 ,= = = u"u 
Exotie Mineral-on-while . 11 = == = = = == 
Plain and D«:oralcd Redwlro . 11 = = = = =u = 
Polished Smudged Ware .11 == = = ,= = = 
Plain Whiteware .11 = = == == = u= 
J!rownware All = xxxxxa; = l!.ililililili == um, 

Undedining indicates lime period into which an item was placed if it lacked other 'appropriate" lime l$signment. 

Projecllime groups are labelled II follows. 
~ Raru;:e ~ Rang" 
02 A..D. 500'. 14 A.D. 1120-1300 
03 A.D. 600'. 15 A.D. 500-1200 
04 A.D. 700-820 16 A.D. 920-1320 
05 A.D. 820-920 17 A.D. 1120-1 320 
06 A.D. 920-1020 18 A.D. 1020-1040 
07 A.D. 1020- 1120 19 A.D. 700-1020 
08 A.D . 1120- 1220 20 Unknown 
09 A.D. 920-1120 21 A.D. 1020-1220 
JO A.D. 920-1220 22 A.D. 900-1130 
11 A.D. 820-1220 23 A.D. 820-1120 
12 A.D. 1220-1320 24 A.D. 600-820 
13 A.D. 820-1020 

• 

• 

• 



• • • Table 2.56. Correspondence of type default placement with time group occurrence. ~Wrong " indicates cases in which 
a type falls in a segment not within its assigned span; all cases with time assignments included. 

% of Type It of Type 
% of Type in Short in Broad % of Type % Sample 

Typ, Project Time Group Ty". in Def.ult S,.m Sp~ Wro"" in Default 

Lino Gray and Fugitive t..1.....!,5, £i .. S 59.1 61.7 81.7 18.3 2.S 

Obelisk Gny b.1....!. S, 24 S3S 94.4 94.4 98.7 !.3 2.' 

BMID-PI Mineral-oo-white :L.1...!. 5, 24 1,047 51.2 56.8 71.3 28.7 2.7 

BMW·PI Carooo-oD-whitc W"..i. 5, 24 281 40.2 43.1 68.7 313 0.' 

Wide Ned:b.nded 4,~ 28' '.3 14 .2 23.3 76.7 0.1 

Plain Graywarc 2,3,4, S 7S6 83.7 93 .0 7.0 
6, 18,24 

Early Red MC$II Blw 5, 6. 18 37. 663 72.2 95.2 ••• 1.3 

Narrow Neckbandcd S , ~ '34 57.3 60.' 83.8 16.2 I.8 

Red Men BI.ek-on-whill: S, §.....!! 3,670 663 70.1 9S.4 .. , 12.4 

Chusbn Clw Red Me .. design S,~ 12. 62.0 61.4 86.8 13.2 0.' 

Ned: Conugated §.....!! 228 75.0 75 .0 93.9 '.1 0.' 

Pueblo n Conugatcd 6, 18,1,8 1,004 33.4 66.' 99.2 0.' 1.7 

Eacavada Black-oo-while 6, 18,1.. 8 209 49.3 78 .0 98.6 I.' O.S 

Puerco BI.ck-on-white 6, 18, Z. 8 S25 42.9 69.1 99.4 0.' l.l 

Gallup Black-on-white 6, 18,1.. 8 1,642 53.4 79.3 995 O.S '.S 

Chuskl Bllck-on-white z.s 112 50.0 65.2 83.' 16.1 0.3 

Chaco Black-oo-white 7, ~ 7I 12.7 ".3 93.0 7.0 O.OS 

Pueblo II-ill Corrugated 7, !. 12 225 32.4 49.8 ".2 13.8 0.' 

Chaco McElmo Black-on-white ! 90 78.9 78.9 94.4 S.' 0.4 

Tusayan CamoD-Oo-white 7, !. 12 .. 14.8 43 .2 86.4 13.6 0.1 

Pueblo II-m C/w 7, !. 12 232 33.2 38.8 75.9 24.1 0.4 

Pueblo III Conugated 8, II IOJ 1.0 32.7 68.3 31.7 0.01 

Mesa Verde Bllck.-on-white 8,ll 42 14 .3 21.4 85.7 14.3 0." 

Polychrome RedwlTeS 8,ll • 100.0 100.0 

ChusDn Carboo-on-white 5,6, 18,7,8, 12 23' 79.S 99.2 0.' 
() 

" Unidentified Corrugated 6 , 7 , 18,8, 12 1,435 85.4 98 .4 I.' ;.1 

Pueblo U-W Mlw 6, 18,7, 8, 12 2,407 70.8 98 .7 1.3 2, 
0 

Exotic MiocI"lI-on-wbite . 11 38S 65.5 100.0 
~ 

Plain and Decofliled Redwll"e .1 48S 78.6 100.0 -tv 
V> 
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Table 2.56. (continued) 

Typo 

Puli lhed Smudged WI~ 

Plain Whitewa~ 

Brownw.~ 

TarA.L 
Pcrcenl 

Sum of no default S - 37.0. 

Projec:t Time Group 

.1 

.11 

.11 

Typo , 

38. 
1,087 

1S 

19,63S 

S of Type 
in Doeflult 

6,819 
34.7 

" of Typo 
in Short 
Span. 

81.5 

71.8 

94 .7 

13,79S 
70.2 

S or Type 
in Broad 

Spans 

100.0 

100.0 

]00.0 

]8,24] 
92.9 

" of Type S SaqlJe 
Wrong in Default 

1,404 
7.1 

Groupi including DlOR than 120 yean are eoruidered "broad time III l nl" ; itenl.l from these lime group. I re pl~ecd in default lIMn for type. having a time 
default , or diueg.rdcd in time 'naly.l. if they have no default . 
Oefult time group •• re 120 yean or Ic. .. cx~c.pt for p~A. .D . 800. 
S in broad span. al'O> only thOK types thai oyerla)) wilh the span u . igned to the Iype. 

Cnlumn calculation 
% of type in default ; 0 in ulldcrlined or . ingle tiIDCI kgmenl shown in Table 2.S5; toul n in Iype . 
S oflype in ~ ",aN: n in ac:gmc:nU.s.. 120 yean pllced by provenience (i n~lud es default) + type n. 
S in broad apaos: n of aU type oceu~ncCl in Kgmenl& overllppinJi with l u igned span + type n. 
S ot Iype "wroIl8" ; n of CKc:u~neu in kgmenU Ibat do not overllp with &a.ianed 'PIn + type n. 
S N mple in defaUlt ; n of an item. in a pJlticlll'r deflu lt time Kgmenl + 19.635 (oyerali 10000. 

• 

~ 

~ 
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;> 
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Cibola Series (fable 2.53). Some of these attributes 
are technological (temper, paint type. polish. and 
slip) and others are stylistic. In some cases, temper 
can be equated with geology and, therefore, can be 
used as Ii sole determinant of import. Paint type is 
an essential criterion in most decorated types in this 
analysis, but must be used in concert with other 
attributes to detennine likelihood of local production. 
Carbon-painted whitewares are, in most cases, given 
type names that imply nonlocal production, but tbat 
assumption stems more from nomenclature than 
pbysically verified fact. If abundance is used as an 
index of nearness of manufacture-an index shown to 
be far from infallible by high frequencies of trachyte
tempered pottery in Cbaco Canyon-then ceramics 
with carbon paint were not loca1ly produced for the 
bulk of the Anasazi sequence. For the best 
ceramicaUy represented part (roughly A.D. 900 to 
1100), tbe carbon paint nonlocal equation seems 
reasonably assumed. Most carbon-painted specimens 
from that period may be corroborated as being 
nonlocal by the presence of trachyte temper andlor 

• 

distinctive slips, design, and to a lesser degree, 
pastes. Before and after that time, however, tbe 
situation is markedly more complicated. Use of 
organic paint in Basketmaker III and Pueblo I 
contexts is less well-localized than it is post A.D. 
900. It is conventionally said that both mineral and 
carbon pigment were used in this period: for 
example, in the La Plata (Shepard 1939:254), Mesa 
Verde (Bretemitz et a!. 1974:25), and Navajo 
Reservoir (Eddy 1966:383-384) areas. While both 
pigments occur in several areas, there seems to be a 
general predominance of one or the other in most 
areas. Thus, in areas east of the Chuska Mountains 
and in southwestern Colorado, mineral paint is more 
common than organic paint (Mesa Verde, La Plata, 
Prayer Rock; Morris 1980:65). Refinement of dating 
suggests that there is also a temporal element within 
early whitewares with regard to paint type, with 
mineral paint tending to be earlier (Wilson 1995). 
There also seems to be an area of crudely equal 
occurrence in early types in the Canyon de Chelly 
area (Lucius 1980:Appendix J). In the heart of the 
Kayenta area, on Black Mesa for example, type 
occurrences suggest that carbon paint was used 
practicaUy exclusively (e.g., Gumerman et al. 1972). 

• 

The carbon-mineral mixture in Chaco Canyon 
seems to be greater than that in some other areas, 
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though there is some difficulty in obtaining actual 
proportions from sites elsewhere. Somewhat surpris
ing are the proportions of the broad categories, 
"Basketmaker Ill-Pueblo I" polished and unpolished 
mineral-on-white and carbon-on-white from Chaco 
Canyon (Table 2.57A). It might be suggested l! 
priori that mixtures of carbon and mineral paint in 
the earliest Anasazi decorated pottery are a function 
of early experimentation with ceramic decoration, in 
which a variety of pigments were used as traditions 
established themselves. The mineral-to-carbon ratios 
here, however, show the earliest sites as heavily 
dominated by mineral paint with insignificant carbon 
paint. This finding is echoed by the whole vessels 
reported from the BasketmaJcer caves just to the north 
of the Chuska Valley (Morris 1980:65). The ratio 
there is 30 mineral to I carbon, even thougb this area 
became a carbon paint bastion in subsequent 
centuries. Alternatively, the sequence in early paints 
in the Navajo Reservoir district moves from 
predominantly carbon paint to a mixture to 
exclusively mineral paint (Eddy 1966:383-384). It 
may be that some of the admixtures of paint reported 
for Chapin Black-on-white result from si milar 
temporal cycling. In studying materials from the La 
Plata Valley, Wilson (1995) has concluded tbat the 
use of organic and mineral paint within Basketmaker 
ill-Pueblo I probably bas temporal significance. He 
notes that Shepard suspected that there was an areal 
basis for different paint use. As understanding of 
chronology has improved, it has become clear that 
areal occupation of the La Plata drainage changed 
considerably during the long period included in 
"Basketmaker III-Pueblo I, ~ which would give the 
paint differences noted by Shepard an areal 
appearance (foIl and Wilson n.d.). This temporal, 
rather than spatial , shift seems to be supported in the 
ceramics from Chaco Canyon. 

This complicates rather than clarifies the 
question of whether early carbon-painted ceramics 
found in Chaco Canyon are likely to be nonlocally 
produced. A customary metbod of testing for extra
canyon production is refiring under the assumption 
that red-oxidizing clays are not found in the central 
San Juan Basin. Only 14 early carbons have beeo 
included in project refiring tesls (Table 2.578). The 
refiring results are rather inconclusive for two 
reasons beyond sample size: 1) all of the oxidized 
colors fall within color ranges of clays found in and 
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Table 2.57. Comparison of early carbon-on-white and mineral-on-white occu"ence, 
refiring colors and tempers. 

A. Minenl and carbon paint by lite: 

M:C 
Site Mineral "" .... " Carbon .. '" 
DMm 

2951 423 .. 3 , .. 1S.3 
2951 1659 30 • 3.' 30.0 
29SJ 299 1l , '.3 18.0 

BMW! 
2951721 39 , , .• 19 .5 
2951 628 207 "3 ..... • .4 

fI 
295J 299-PI 22 , 15.4 ", 
29SJ 724 18' 21 10.3 '.7 

f!± 
2951 62"1 160 " ".4 3.3 
29SJ 629 .&7 " IS .B " 2951 1360 ....!G " 1M ti 

TOTAl. 1,037 '" 21.6 3.' 

8: Ollidllion «l10{: 

Color GrouE 

Oxidation Whi" , 3 • , , T"",' 

Carbon 2 • 7 t4 
Mineral • 3 , 7 3 30 

C. Temper; 

Undi«. Shcrd Chit. Iron Ol. San l uan Tillchyte 
Temper SS >SS SS SS Igneoul TllIchyte +ss Toa' 

Carbon .91 , 2 " 17 43 • 2&4 
Perecnl 67 .S I.. 0.7 , .• '.0 15.2 '.2 

Mineral '" &4 " " 97 27 • 1,034 
Percent 71.. ••• ,., ••• • •• 2.' 0. ' 

Color ,rouPI: 1-3 buff; 4-5 yellowish-red; 6 red (_ Toll el aI. 19110; Windu 1977:292). 

color. There is a150 some assocl8.bon of white
burning clays with San Juan igneous temper. 

• 

• 

around Chaco Canyon; and 2) early whiteware 
sberds, even with demonstrably nonlocal clays, tend 
to oxidize to light COiOB, as seen in the mineral-on
white data. "Ironically," the mineral or carbon 
sherds which oxidize white here are, perhaps, the 
best possibilities for nonlocal products because most 
Cbaco Canyon clays bave at least some oxidation 

It seems incorrect, then, to attribute the 
presence of both carbon and minera1 paint in early • 
decorated ceramics in single areas to the nascence of 
Anasazi pottery. The mixed use of pigments 



• 
contrasts to practices on either side of the time scale. 
Insofar as tempers local to a type are present (such as 
crushed diorite in ~Chapin Black~-white~). the case 
for tbe use of both pigments in single areas seems 
reasonable. though time and within-temper area 
variation would be worth investigating. Both the 
existence of predominantly organic paint areas 
(l'lOrtheastem Arizona) and the fact tbat decoration of 
pottery at this time is most remarkably homogeneous 
over the largest area (Plog 1980<:, among others), 
leave room to wonder about sources for the scarcer 
early carbon-on-white ceramics, The attribution of 
carbon-painted pottery to ~Iocal k potters may be a 
holdover from the assumption that Anasaz.i villages, 
especially early ooes, were autonomous and self
sufficient (plog 1980b). This seems likely, but 
demonstration that it is the case would require thin 
sections, chemical analyses. and a broad temporal 
and areal base, none of which is currently available. 
For the present, it can only be noted that substantial 
movement of pottery was clearly taking place by the 
time (more or less Pueblo I) when the greatest mix of 
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carbon and mineral pigments is present. It is likely 
that there was specialization of whiteware production 
as early as Basketmaker III (Wilson and Blinman 
1995m-72). 

It remains to decide how to treat carbon-painted 
ceramics for the present purpose of estimating 
ceramic import levels. The mineral-carbon ratios in 
Table 2.S7A may again be informative. Site 29SJ 
628 is anomalous in several regards, notably the high 
frequency of San Juan temper and the frequency of 
carbon-painted ceramics. San Juan temper and 
carbon paint are not correlated at 29SJ 628 because 
9.1 percent of the carbon-painted items are San Juan 
tempered, as compared to 26.1 percent of the mineraJ 
painted ones. At 29SJ 628, the carbon-painted items 
compose 41 percent of the decorated whitewares. By 
usua1 practice, a percentage this higb would not be 
readily accepted as an import category on its own, 
but the complexity of the temper assemblage in both 
groups show that the paint dichotomy is a simplistic 
one. At all of the otber sites and for all sites 
combined (disregarding the temporal differences), the 
carbon wares are less than a quarter of the decorated 
pottery, which might be considered more 
~reasonable ~ for an import level. When the known 

• 

exotic tempers in the carbons and minerals are 
compared, it is clear that they are differently 
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composed; most notably, 18 percent of the carbons 
are trachyte-tempered, while only 3 percent of the 
mineral-painted early sherds are trachyte-tempered 
(Table 2.S7C). The two paint types are differently 
cotnpJSCd, but at the same time they were apparently 
in use in several areas (!ll areas at the level of 
discrimination possible bere). Since the import 
summary table (fable 2.58) is designed to give 
conservative estimates of total import to the canyon, 
early carbon-painted ceramics are not considered to 
be imported by the sole criterion of paint type, ~ 
though it is more likely that sandstone-tempered 
carbon-oo-white pottery was not locally made. A 
substantial portioo of the carbon-painted ceramics is 
considered imported because it is trachyte-tempered. 

The same considerations and dilemmas apply to 
the post-A.D. 1000 carbon-painted ceramics found in 
Chaco Canyon. Once again, there is a category
Chaco McElmo Black-on-whlte.-considered to have 
been localJy made (Windes 1984b, 1985). The super
ficial recognition of pottery in this class is based on 
a rather tigbt definition; carbon wares that are less 
carefuUy decorated, polished, or fired are often called 
McElmo Black-on-white and the purely typological 
assumption is made that such pottery is nonlocaL 
Again, a substantial portion .i.§. trachyte-tempered 
(Table 2A.26), but some is not; moreover, some 
Chaco McElmo also contains at least some trachyte. 
Franklin (1982:879-885) recognizes and discusses the 
likelihood that some sand or sherd and sand
tempered , carbon-painted ceramics from this late 
period tbat do not fit the description for Chaco 
McElmo Black-on-white were nonetheless locally 
made and devised a category called Cibola Carbon
oo-white. Shepard examined a small group of late 
carbon-painted sherds from Chaco Canyon and found 
seven different temper classes; two of these 
corresp:md fo the categories called trachyte and San 
Juan igneous here; the rest were combinations of 
sherd and sandstone considered here to be possibly 
local. Shepard thought it likely that some of the 
carbon-painted, sherd-tempered pottery from Chaco 
Canyon was made there (see Vivian 1959:26-28). 
The use of carbon paint in tbe eastern Anasazi area 
seems to experience a remarkable surge around A.D. 
1100. With the re-establishment of more general 
usage of carbon paint, the same conservative 
approach to import estimate as made fo r the early 
sherds applies. Unless they are recognizably from 



130 Chaco Artifacts • Table 2.58. Summary oj identifiable ceramic imports through time at all Chaco Project sites combined. _. 
Gnl:!::are ~itew.re R(:dware Smud,ed Overall 

IiDl~d'lIlifis:lli!1;D t!g, I H!I:. I H!I:. I till, I HII:, I 

f:!!-A.D. ~oo 
Tn.chyte 10 1.0 83 5.' 10 12.4 0.' "' 3.' 
Cbalccdonic S5 • 0.5 37 2.' 0.' 46 1.4 .... ,~ • 0.' m ' .3 20 IS.S 147 4.' 
""O~ I 0. 1 I .0 
Typological .....§}.. il J .Y .21 72.1 64' a.1 223 .il 

Total import 96 '.0 242 17.1 129 66 60.0 m 16.6 

Total n 1,560 1,417 129 110 3,216 

WlI'e % of import 18.0 45.4 24.2 12.4 

Ware % of total 48.S 44.1 4.0 3.4 

6. 0 . 800.920 
Tnchyle 40 11.9 21 ••• 3 30.0 64 ' .7 
CIu;)cedonic SS 58 17.2 29 '.4 87 13.2 
San Juan 4 1.2 " 5.' • 60.0 " 4.3 
Typological - - .1 J..1 i .!..Q.Q l ' , ..1! M 

Total import 102 30.6 72 23 .4 10 185 28.1 

ToW " 337 30. 10 3 '58 • Ware % of import 55 .1 38.9 5.4 0.5 

Ware % of total 51.2 46.' 1.5 0.5 

A.D. 920-1040 
Trachyte 424 28.2 51. '.5 10 ••• " 0 12.3 
Chlllcedonic SS 169 11.2 "5 7.3 I.. '" 7.' 
San Juan 14 0.' 122 2.0 87 77.7 223 2.' 
Socorro 5 0.1 5 0.1 
Little Colondo 4 0. 1 4 0.1 
TypoloJical - -- ...!2 J..1 .ll ill l2 211 ~ 2.0 

Total import 607 40.3 1,ln 19.3 112 60 95.2 1,95 1 25.2 

Totaln 1,505 6,060 112 63 7,740 

Ware % of import 31.1 60.0 , .• 3.1 

Ware % of total 19 .4 78.3 4.4 0.' 

6 .0 . 1040-1100 
Trachyte 5" 49.11 368 19.11 963 30.7 
Chalcedonic SS 76 ,.4 33 I.' 109 3.5 
San Juan 13 1.1 32 1.7 " 112.4 I.. 74 2. ' 
Socorro I 0.1 I 0.0 
Tusayan 13 0.7 13 0.4 
Typological ...1' .Q,.! .1Q .ll ~ ill ~~ 94.7 ...2.!. U 
To~1 import .85 57.4 477 25.7 34 " 96.5 1,251 39.g 

TOUiJ n 1,194 1,1155 34 " 3,140 

Wire 'lo of import 54.g 311.1 2.7 4.4 • Ware ~ of total 311 .0 59.1 1.1 I.' 
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Table 2.58. (continued) 

Import 

Gra~are Whitewarc Redwarc Smudged Oven'll! 

Iilll~/ldIDlijjlilliS;!1I HI! i t:!Q, II f::iQ, i ~, II HIl, i! 

A.D. 1100-1200 
Trachyte 165 49.5 194 26.' m 31.3 

Chalcedonic 5S II 3.3 3 0.4 14 1.2 
San Juan • 1.8 28 3.8 1.8 " 3.0 

Sooo~ 2 0.3 2 0.2 
Little Colorado 3 0.' 3 0.3 
Tusayan " 7.' " '.8 
Typological .2' ..!l.§ .ll .ll II ru 11 lQ!LQ ill .!l2 

Total import 184 55 .3 308 " 32 5,. 50.4 

TOIAI n 333 728 " 32 1,148 

Wire % of import 31.8 53.2 9-' '-' 
Ware % of Iota 1 29.0 63 .4 4.8 2.8 

A.D. 1200-1300 
Trachyte 18 26.1 7 16.3 " 21.6 
Chllicedonic 55 4 5.8 4 3.4 
Sao luan 4 5.8 15 34.9 i9 16.4 

• Typological c - .1 .u 1 100.0 2. ..±2 

TOLil import 26 37.7 23 53.S 4 " 45.7 

Totaln 69 43 4 116 

Ware % of import 49.1 43.4 7-' 

WaTC % of tolll! 59,S 37.1 3.4 

U!Jl!laccd items 
Trachyte 71 23 .7 153 13 .0 • 5.5 230 13.9 
Chalcedonic SS 19 '.4 45 3.8 64 3.9 
San Juan 3 1.0 40 3.4 49 45 .0 92 5.' 
Socorro 2 0.2 2 0. 1 
Typologic. l --1' ...L1 ill M 21 iLl .0' ill m III 

Total import 97 32.4 )50 29.8 107 98 .2 60 81.1 614 17.! 

Total n 299 1,174 109 74 1,656 

Ware % of import 1S.8 57.0 17.4 9.8 

Ware % of total 18.1 70.9 ••• 4-' -- - - - - -
TOTAL IMPORT 1,797 2,644 451 274 5, 166 

TOTAL n 5,297 11,585 453 339 17,674 

$ ofimpon 33.9 22.8 99.6 80.8 29.2 

Ware % of import 34.8 5J.2 8.7 5.3 

Ware $ of tolal 30.0 65.5 2.' 1.9 

• Little Colorado sherds are identified by pute and carbon paint. Some here have no paint present and are identified by paste alone. 
o AU brownware . 
• Polished . mudgcd with ~oarae undstonc tcmper j, comidcred lino Smud8cd.nd treated .. pouibly local. 
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some other series (UttJe Colorado, Tusayan), vessels 
are not considered imported unless the temper is 
identified as Donlocal (foil et al. 1980). 

Trends in Ceramic ImPOrt 

An overview of conservatively estimated 
ceramic import through time is presented in Table 
2 .58, which includes sherds from all eleven Chaco 
project temper-analyzed sites. It is important to 
realize that some time groups are reflections more of 
paT1icular sites than of canyon-wide groups. 

Entries in the table are calculated to show the 
following: 

I) Percent import columns. The percent of the 
lotal number of a given ware in a particular time 
group that are identifiable imports. 

2) Total import rows. Again, the percent of 
the total ware in a time group that fits this defmition 
of imported. 

3) Ware percent of import rows. The n of 
imported wares is divided by the total n of imports. 

4} Ware percent o f total. The total D of each 
ware is divided by the total n of the time period. 
This is useful for comparing to the ware percent of 
imports as a sort of expected value. 

Even this compromise approach results in some 
problems of inequality. Some of these are "real " and 
result from the sites dug; some are hybrids between 
reality and classification. The most vigorous of these 
hybrids is the A.D. 800 to 920 g roup which has 
probably been shorted on ceramics in general, and 
whitewares in particular. This is the result of this 
period having no "default" whiteware type (Table 
2.55), only one low frequency gm}WRre type, and the 
facl that tbis time segment is a difficult one to 
specify. '!be very small size of the final A.D. 1200 
to 1300 group is a fairly good reflection of the 
relative quantity of excavated proveniences from the 
period. Only part of a two-room test at 29SJ 633 is 
likely to have dated this late. Here. 100, whitewares 
are disproportionately few. 

Based on Table 2 .58, Figures 2 .11-2.14 show 

within-ware trends in occurrence of the three most 
abundant, confidently identifiable nonlocal tempers 
and the total import. It is quite clear that the 
relationships of different producing areas with the 
consumers in Chaco Canyon changed greatly through 
time. There were indubitably variability and change 
within each temper group's area. This is especiaJly 
true within the San Juan temper group. which 
represents a large area; different parts of areas must 
have produced different wares or types at different 
times. For example, Lucius and Breternitz 
(1981: 106-107) and Hegmon et al. (1995) suggest 
that San Juan Redwares were likely to have been 
produced in the western portions of the Mesa Verde 
Region (southeast Utah), while the white and 
graywares with temper in the same class found in 
Cbaco Canyon are likely be from further east and 
south . The area of the confluence o f the La Plata, 
Animas, and San Juan Rivers is a likely candidate 
(the Totah-see McKenna and Toll 1992; Wilson 
1993). Variability in clay is also present across time 
and within Chuskan groups (Toll et al. 1980; Toll 
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and McKenna 1987. 1992; Windes 1977; Zedeiio et • 
al. 1993). Thus, the import relationships implied by 
Table 2.58 and Figures 2.11-2.14 cannot be COD-

sidered to be between Chaco Canyon and specific 
producers; rather, they show changing relationships 
with general areas through time. 

Pre~A,D. 800. The main sites conta.Irung 
provenience assignments as distinguished from type 
assignments from this time group are, in order of 
contribution, 29SJ 628, 29SJ 724, 29SJ 299. and 
29SJ 423. As discussed above, it is the sites with 
provenience assignments that will contribute all 
·generic· items such as redwares and plain gray to 
tbe totals in Table 2.58. In overall contribution of 
provenience plus type assignment , there is again, a 
broad, fairly even distribution among sites: 29SJ 
628, 29SJ 423, 29SJ 299, 29SJ 724, 29SJ 627 , 295J 
1360, and 29SJ 629. All of the major temper types 
are present in this earliest segment, but the groups 
which are predominant are quite different from those 
that are high frequency later. The ware percentages 
show that whitewares are less frequent than in later 
periods (the white and redware counts may even be 
somewhat inflated by a bias toward including these 
infrequent types in the detailed analysis sample). The 
typological group is beavily weighted by ceramics • 
commonly attributed to eastern Arizona and southern 
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Major impol1 temper materials in whi/ewares found in Chaco Canyon sites by lime period. 
Total impon includes typologically identified impons. 
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Figure 2. 13. Tempering materials in redwaTes found in OIQCO Canyon sites by lime period. The sherd • 
and sandstone line combines Tseg; Orangeware and While Mountain Redware in the later 
periods. 
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Figure 2.14. Summary ojcreruis in impon to Chaco Canyon by time period. Totals a/major temper 
groups and the typological category ("other" on the graph) are from Table 2.61. • 
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New Mexico Mogollon. The early brownwares, 
redwares, and smudged wares of the 
ForestdalelWoodruff series (Bretemitz 1966:75; 
Colton and Hargrave 1937:59-60) constitute most of 
this category. Nearly half of these early red and 
brown vessels are jar fonos. vel)' different from later 
examples of these wares which consist of three
fourths or more bowls. Redware, other than 
Woodruff, in the typological identification row in 
Table 2.58 fits the description for LinD Red. While 
Uno Red may have been made in the San Juan Basin, 
perhaps even in Cbaco Canyon, the required slip 
clays do not occur in Chaco Canyon. Lino Red is, 
therefore, considered nonlocal. 

Lino and Woodruff Redwares and Brownwares 
appear almost exclusively in this period in Chaco 
Canyon, and most sberds of this type are from 
29SJ 423, the earliest site in the analysis. Forestdale 
Smudged, from the same area, is present in deposits 
of all periods. Chuskan Redware. made oaly until 
ca. A.D. 900, is also present in considerable amounts 
in this early period. The other noteworthy class of 
pottery in this early period. and which occurs in high 
relative frequencies, is decorated whiteware from the 
San Juan area. Un1ike the Woodruff Reds and 
Browns from the Mogollon area, San Juan White
wares are present throughout the Chaco record, but 
for most of it in lower relative frequencies when all 
sandstone temper is considered potentially loca1. 
Almost all graywares are tempered with varieties of 
sandstone because coarse--grained sandstone is also 
very common in whitewares in this time period 
(Table 2.59) and it shows the lowest percentage of 
imports of all time groups. Nonetheless, this period 
has tbe highest relative frequency of San Juan 
tempers until the last time segment (Figure 2.14). 

A.D. 800 to 920. Sites 29SJ 627, 29SJ 629, 
and 29SJ 1360 are quite evenly represented by sherds 
from proveniences assigned to this time segment, 
with type plus provenience placements sligbtly 
favoring 29SJ 627. As discussed, this group is 
unrealistically small and the percentage of graywares 
is inflated. Still, the establishment of several 
important trends is visible bereT Chalcedonic cement 
sandstone jumps to its highest overall relative 
frequency. Trachyte is more than to percent of gray, 
white, and redwares. and San Juan Redware is tbe 
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most abundant redware. Due to the appearance of 
chalcedoruc sandstone and trachyte, there is an 
increase from 6 percent to 30 percent in the amount 
of grayware that is imported. 

A.D. 920 to 1040. Over 60 percent of the 
ceramics with provenience assignments in this 
segment come from 29SJ 627. with 29SJ 1360, 29SJ 
629, and Pueblo Alto providing most of the rest. 
Abundance of overall placements follow this site 
ordering closely. This time segment has twice as 
many items assigned to it as the next largest one, due 
to large contributions from sites 29SJ 627 (40 percent 
of the entire 'analyzed collection of ceramics is from 
this site), 29SJ 1360 (lO percent) and 29SJ 629 (9 
percent); all three sites were most heavily occupied 
during this period. The extreme importance of 
trachyte-tempered ceramics is established here; 28 
percent of grayware and S.5 percent of whitewares 
are Chuskan. The whiteware percentage reflects the 
fact that the primary carbon-painted whiteware source 
at this time is the Chuska Valley, in addition to tbe 
occurrence of trachyte found in some mineral-painted 
shen:ls. The chalcedonic sandstone area remains an 
important source of both gray and whitewares. Note 
that the relative frequency of identifiable imported 
grayware is twice that of tbe whiteware, but tbat the 
wbiteware is by now the most common ware. San 
Juan Redware is nearly SO percent of tbe redware, 
and Lino Smudged, the one possibly locally produced 
smudged ware, has dropped out almost entirely. 

A.D. 1040 to 1100. Sberds in this group 
represent around 75 percent from Pueblo Alto and 20 
percent from 29SJ 627, with nearly all the proven
ience assignments being from Pueblo Alto. Trachyte 
is by far the most abundant non-sandstone temper. It 
is the temper of over balf the vessels in tbe gray
wares. The 20 percent frequency of trachyte in the 
whitewares is again both carbon and mineral-on
white, mostly the latter. Chalcedonic sandstone tem
per is always more common in grayware than white 
and is considerably more so here. San Juan Redware 
represents over SO percent of the redware, while all 
smudged ware is probably imported. Grayware is 
nearly 60 percent imported- the highest level on the 
table-and is the highest imported percentage of all 
wares in later proveniences. This is the only post
A.D. 920 time segment in which grayware is over 
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Table 2.59. Grain size o/unidentified sandstone through time/or all Chaco Project sites and 
maximum identifiable impon totals from Table 2.58, assuming coarse sandstone 
is not local. 

Time/55 GrAin Size 

Pre-A.D. 800 
Fin~ 
Medium 
Coarse 
Very COII1l¢ 

Total 

Total C+VC 

Maximum import 

Total n 

A.D. 800-910 
Fine 
Medium 
Coal'll! 
Very coane 

Total 

Total C+VC 

Maximum import 

Total n 

A.D. 920--1040 
Fine 
Medium 
C~~ 

Very C08 f'1ie 

T~' 

Total C+VC 

Maximum import 

Total n 

A.D. 1040- 11 00 
Fine 
Medium 
c~~ 

Vt.Ty coarK 

Total 

Total C+VC 

Maximum import 

Total n 

No, 

9 
76 

75' 
--..ill 

1,25 1 

1, 176 

1,272 

I,S60 

, 
26 

'09 
~ 

230 

203 

305 

3J7 

6 
'07 
'23 
348 

88' 

771 

1,378 

1,505 

13 
47 

217 
223 

500 

440 

1,185 

1, 194 

Graywa R! 

• 
0.7 
6.0 

60.5 
Jll 

93 .2 

81.5 

0.4 
11.3 
47.4 
40.9 

88.3 

905 

0.7 
12.1 
47 .9 
39.4 

87.2 

9 1.6 

2.6 
9.4 

43 .4 

~ 

38.0 

99.2 

Whitewue 

No 

34 

'" "5 
--'..li 
1,089 

800 

1,042 

1,417 

" 107 

" ~ 
219 

" 
129 

'08 

1, 18 ] 
2,795 

"5 
--lQ 

4,75 1 

m 
1,947 

6,060 

233 
65 ' 
289 

...H 
1,187 

31" 
7804 

1,855 

,., 
23.4 
61.1 
12.4 

73.5 

73.5 

25.' 
48.9 
23.' 
:D 

26.0 

41.9 

24.9 
58.8 
15.7 
0.6 

16.3 

32.1 

19.3 
54.8 
24.4 

-L1 

25.5 

2.0 

Nq. 

32 

" 29 
-H 

'06 

" 
'09 

110 

2 

, 
2 , 
, 

24 
29 , 

" , 
63 

63 

22 
19 
2 

43 

2 

" 
" 

Smudged 

30.2 
29.2 
27.4 

III 

40.6 

99 .1 

100.0 

42.9 
5 1.9 

5.' 

5.' 
100.0 

51.2 
44.2 
' .6 

100.0 

TOUlI 
Time No 

75 
362 

1,448 

'61 
2,446 

2,019 

2,525 

3,2 16 

" ' 33 
162 
' 00 

'" 
262 

447 

'" 
1.211 
2,931 
1, 168 

378 

5,688 

1,5 15 

3 ,497 

7,740 

268 
717 
'08 
237 

1,730 

745 

1,996 

3,140 

Overall 
Maximum 

Percent 

19.4 

67.9 

45.2 

63.6 

• 

• 

• 
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Table 2.59. (continued) 

Grtr!:are Whiteware Smudged 

Overall 
Total Maximum 

Tjme/55 Grain SjzQ No. ~ No " No " Time No, Pc!'£enl 

A.D. 1100-1200 
Fine 2 I.' 122 37.2 I' 46.7 \38 
Medium 2J 15 .9 142 43,3 16 53.3 1.1 
c~~ S. 34,S 61 18.6 111 
Very cOlne :J!). 46,5 --'- ....Q,2 - - ...11 

To<o1 145 '" 
,. S03 

Tot&l C+VC 12. 112.8 64 19.5 184 

Maximum import , .. 91.3 372 51.1 " 100.0 763 66.S 

Toal n '" '28 " 1,148 

A.D. 1200-1300 
Fine 1 2.' 2 14.3 , 
Medium 7 16.3 11 711 .6 1. 
Coane IS 34.9 IS 
Very coarse 2. ru ...! L.! .11 

T"", 43 14 51 

Tola! C+VC " 81.4 7.1 " 
Maximum import 6\ 88.4 24 55.8 " 76.7 

Total n " 43 116 

"Total Timl! No,- eolulM adds in redwaros to iKlth -Total" and "Maximum import· row • . 
Column percentages are wilhin-wll'C wilhin-lime percentages of sand temper. 
' Overall Maximum Percent" is the liurn of aU coal"llC to very coarse &lind tempera lJId ,II identifiable impOlu (fable 2,S8) 
divided by the total n of ware or time period. 

half of the total import. As will be discussed, the 
Pueblo Alto Trash Mound has a great deal to do with 
these apparent anomalies. 

A.D. HOD to 1200. Site contributions to this 
time group are similar to those for the preceding 
period: 71 percent from Pueblo Alto, and 21 percent 
from 29SJ 627. Pueblo Alto is the only site with 
proveniences placed in this time segment. Trachyte 
remains the dominant temper, reaching its highest 
frequency in whitewares. San Juan Redware has aU 
but disappeared, but small increases are apparent in 
white and graywares from the north. San Juan 
Redware is replaced by Arizona redwares, 
specifically Tsegi Orangewares from northeastern 
Arizona and White Mountain Redwares from east
central Arizona and west-central New Mexico (Table 
2.53). Cbalcedonic cement sandstone temper has 

further declined, being found almost entirely in 
grayware. The increase visible in the typological 
category of the whiteware import is largely due to the 
somewhat inflated presence of Tusayan Carbon-on
white, also from northeastern Arizona (see above) . 
As noted, this period is characterized by a dramatic 
increase in the occurrence of carbon paint on 
wbiteware in Cbaco Canyon. Because of primary 
reliance on temper to determine import within the 
carbon group (excluding Tusayan), there is possibly 
some underrepresentation in this time segment. 
Nonetheless, the wbitewares do show a considerable 
increase in import percent from the previous period. 

Post-A.D. 1200. Because of its small size, 
information on this group can only be considered 
suggestive. Most of the sherds come from 29SJ 633 
and 29SJ 627, with provenience placements only 
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from 29SJ 633; however, some major changes are 
indeed suggested. There are major increases in San 
Juan temper in both gray and, especially, whitewares 
accompanied by a decline in trachyte occurrence. 
These ceramic shifts seem to reflect the large cbanges 
in Chaco Canyon at this time, including reduced 
population and social reorganization; they probably 
aTe also related to the winding down of the Cbuska 
Valley occupation (foil et 81. 1980; Wiseman 1982). 

In summary, pottery from source areas waxed 
and waned through time (Figures 2.1J-2.14). San 
Juan tempers are present throughout the sequence but 
increased in relative abundance very early and very 
late. The probable southern chalcedonic sandstone 
area is predominantly a grayware supplier with 
greatest importance from AD. 800 to 1040, with 
declining but continuous contributions subsequently. 
Tracbyte-tempered ceramics increase rapidly begin
ning sometime in the A.D. 800s, and the Chuska area 
becomes not only the main source for grayware from 
AD. 1040 to 1200, but also an important supplier of 
whiteware. To a lesser degree than the San Juan 
area, Northeastern Arizona and the New Mexico
Arizona boundary also supplied ceramics to Chaco 
Canyon through time. Ceramics from tbis large con
glomeration of subareas include brownwares and 
some whitewares very early, polished-smudged wares 
throughout, wbitewares right around AD. 1100, and 
the primary redwares after about AD. 1050 or 1075. 

More Liberal Estimat~: The Sandstone Aspect 

Although we have emphasized the nonJocal tem
pers and wares to sketch a picture of shifting ceramic 
supply, most ceramics of most periods in Chaco are 
sandstone-tempered. The nonJocal picture suggests 
lhat complexity is likely for this larger group as well. 
Variability in sandstone temper can be adumbrated 
through an examination of sandstone grain size. 

Warren' s (1976, 1977) assumption that all 
coarse-grained sandstone seen in pouery is nonlocal 
has been mentioned and some reservations expressed. 
It is likely, however, that much coarse sand-tempered 
pottery found in Chaco Canyon was not made there. 
By considering such tempers to signify non-canyon 
pottery , a different sort of import estimate is gen
erated (Table 2.59). This estimate is a maximum of 
sorts, but stilI not a true maximum (after all, none of 

the figures reach 100 percent). Were all mixes of 
more-sandstone-than-trachyte and all occurrences of 
unidentified igneous considered imports, the white
ware illlp)rt percentages in later time segments would 
be substantially raised. Further, among tbe fme
grained quartz with sberd-tempered vessels, there are 
those that must have been produced over 30 km from 
Chaco Canyon. Because the grain-size treatment is 
likely to include some ~locaJ· pots as imports, there 
is some balance. The "maxima" generated are, 
lherefore, in terms of what can be estimated from the 
information at band. 

With the grain-size assumption in effect (Table 
2.59), nearly all of eacb time period's grayware 
shows as imported. The assumption has considerably 
less effect on the whiteware of the post-AD. 900 
periods, raising the import estimate less than 10 
percent in the earlier and later periods but about 15 
percent in the A.D. 1040 to 1100 group. In the 
earlier groups, however, the wbiteware percentages 
jump radically because of the predominance of coarse 

• 

grains in the sandstone-tempered vessels of all wares. • 
The facts-that the early period is when pottery 
scrapers and polishers bave been found and the 
identifiable imports suggest a lower import rate in 
that period-cast further doubt on the grain-size 
assumption, especially early. After the low fre-
quency of coarse tempers in whitewares in the A.D. 
920 to 1040 period, the increased frequency in AD. 
1040 to 1100 may mean that a new production group 
or area is represented during this one period. 

Under this coarse-sandstone assumption, there 
is only one period which indicates having more than 
half "local" pottery. Subjectively, this import level 
seems high; but we are not in a position to verify or 
reject it. If nothing more, the occurrence of coarse
grained tempers shows an energy investment to obtain 
tempers meeting some specification, particularly for 
graywares. What these conservative (fable 2.58) and 
probably overstated (Table 2.59) figures do show is 
a lower limit, one possibility of how much pottery 
may have been moved some distance, and a clear 
impression of the fact that external ceramic supply 
was dynamic, complex, and considerable. 

Site Group Comparisons 

The relationship between the greathouses and • 
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Table 2.60. Converted estimates o/trachyte-sand mixed tempers. 

Time Segmel11 

A.D. 920-104() 

A.D. 1040-1100 
A,P, ! 100=1200 

Pueblo Alto 

% 

0.377 
0.465 

O.SSS 

the small sites bas long been a focal question in 
Chaco Canyon. To pursue that question in the 
context of ceramic import, import information in the 
same format as the project-wide information above 
has been assembled for the one extensively tested 
greathouse, Pueblo Alto, and for a group of at least 
partially contemporaneous small sites. 

As noted in the Temper Section, there were 
some differences in recording of trachyte mixes at 
various sites. Using frequencies from Pueblo Alto, 
it is possible to estimate the number of sherds from 
2981 627 that would have been removed from import 
status, had the quantity of sandstone relative to 
trachyte been analyzed for 29SJ 627 . In the figures 
above, the number of whiteware items recorded at 
Pueblo Alto as containing more-tracbyte-tban-sand 
bas been divided by the total number of aU whiteware 
sherds tempered with trachyte-sand mixes. The 
percentage thus derived, multiplied by the frequency 
of trachyte-sand mixes from 29S1 627, gives an 
estimate of the number that contained more-sand
than-trachyte (fable 2.60). As will be evident below, 
distributions are consistently similar enough between 
Pueblo Alto and the other sites that this is a 
reasonable procedure. Corrections are unnecessary 
in the grayware counts because mixes with more
sand-than-trachyte are very rare in the graywares. 

Many of the trends present in Table 2.61 have 
been outlined above. In the overall sample, the 
Pueblo Alto collection dominates the A.D. 1040 to 
1100 and A.D. llOO to 1200 groups. Tn the gray
wares and the whitewares and, consequently, in the 
overalJ counts, trachyte is the most abundant import 
temper in all three periods. Considerably less abun
dant but second in occurrence is cbalcedonic sand
stone, which shows an overall decline in frequency, 
counterposlog the increase in trachyte. Comparing 
the Pueblo Alto A.D. 920 to 1040 group with the 

Corrected 

2951 627 29SJ 627 

N,. N,. Change 

213 80.3 -133 

" 26 .• - 3. 

I' 10.0 -. 
large sample from the small sites (fable 2.62), the 
trachyte percentage of the grayware is considerably 
higber at Pueblo Alto than it is in the smaU site group 
(43.2 percent versus 25.7 percent), while chalcedonic 
sandstone is lower at Pueblo Alto (6.5 percent versus 
12.0 percent). This difference is unquestionably due, 
in part, to the fact that Pueblo Alto was occupied 
only at the end of the time segment (e.g. , A.D. 1000 
to 1040), while the other collection spans it. This is 
especiaUy evident in the chalcedonic sandstone occur· 
rence in tbe small site group because this temper 
seems to be most common early (fable 2.62; see also 
Table 2.57). The extent to which the difference in 
trachyte occurrence is temporal and 10 which it is 
functional cannot be determined, but it is clear that 
the Cbuska connection is strong from early in Pueblo 
Alto's history. Regarding trachyte-tempered white
ware, the difference between Pueblo Alto and the 
other sites is less, but the 29SJ 627 sherds inflate tbe 
trachyte count by inclusion of all trachyte-sandstone 
mixes in the import category. Using the ·corrected-
29SJ 627 percentage, the frequency of trachyte
tempered items from small sites that would be 
considered imports falls from 8.3 percent to 5.9 
percent of tbe whileware, as compared to 10.9 
percent at Pueblo Alto (fables 2.61 and 2.62). Thus, 
it is fairly certain that tbe whitewares at Pueblo Alto 
also contain distinctly more trachyte in this time 
group than do the other sites. 

The A.D. 1040 to 1100 segment spans most of 
the Pueblo Alto Trash Mound and contains well over 
half of the temporally placed sample from Pueblo 
Alto. Several things are noteworthy about this group. 
Trachyte is the temper of 55 percent of the graywares 
and grayware becomes most abundant, relative to 
other wares. The ware distributions at the small sites 
is remarkably similar, although the percentage of 
trachyte-tempered grayware is again less (37 
percent). The occurrence of trachyte in whitewares 
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Import 

Graywarc Whitewlre RcdwafC Smudged Overall 

Timc/ldenlilic-'ion No. % No. % No. % No. % No. % 

A.D. 220-)040 
Trachytc .0 43 .2 41 10.9 127 20.0 
Chakedonie 55 12 '.S 22 S.I " S.3 
San Juan 6 \.. • 12 \., 
s~_ I 0.2 I 0.2 
Typological - - - J. M ! - II 2ll .l2. lJl 

Total import 92 49.7 82 19.0 7 12 92.3 \93 30.3 

Total n "S '31 7 t3 ". 
Ware % of import 47.7 42.5 3.' '.2 

Wire % of total 29.1 67.8 t.I 2.0 

6.0. 1040-1100 
Trachyte 410 55.1 15' 19.5 72' 32.3 
Clullccdonic SS " ••• 20 2.2 " 3.' 
SaD Juan , \, 1 2S \., 27 84.' 6\ 2.7 
Socorro I 0.1 I 0.0 
Tusayan t3 \.0 t3 D.' 
Typological --1' Jll A .ll .1 !ll 11 2§d oM 3.' 

Total import S36 62.9 349 26.' 32 51 96.3 '" 43.3. 
Total n 8S2 1,101 32 54 2,239 

Ware % of import 55.3 36.0 3.3 S.4 

Ware 'Ai of total 38.1 58.1 \.. 2.4 

A.D. 1100-1200 
Trachyte 121 53.8 141 21.8 262 32.0 
Chdcedo nic 55 • 3.' 3 D.' tt t.3 
SID Juan S 2.2 14 2.' \.. 20 2.' 
Socorro 2 D.' 2 0.2 
Little Colorado 2 0.4 2 0.2 
Tusayan t3 2.' t3 \.. 
Typological 2' 0.' .1l .!.l H 98.2 11 ll!2:Q ill H:! 

Total import 136 60.4 20. 40.' " 32 .31 52.6 

Total n 215 S .. " 32 820 

Ware % of import 31.6 48.3 12.8 7.4 

Ware % of total 27.4 62.0 ' .7 3.' 

Unl!]Bced items 
Trachyte " 42.0 • 20.0 37 30.8 
Chalcedonic SS 2 2.' 2 t.7 
Sin Juan 2.S 2 3 2.S 
5o<ortO 2.S I 0.' 
Typologieal c - 10 lli! I - ~ n 15.0 

Total import 3t 44.' 20 50.0 , 2 62 50.8 

Total n " 40 , 2 120 • Ware '){; of import 50.0 32.3 14.5 3.2 

Ware % of total 57.5 33.3 7.S 1.7 
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Table 2.61. (conJinued) 

Graywan: Whitewarc 

Time/Identifica tion No. • No. 

GRAND TOTAL 
Impon '95 '50 
Total n 1,33 1 2,2805 
% orimpoR 59.1 

Ware % of import 48.0 
Wllre % orlotal 34.9 

4 "mudwares' Ire not mown . 
• typologically identified "grayware" UnpOI'l$ Ire brownwares. 

is 20 percent at both Pueblo Alto and the small sites; 
but with the correction estimate for the 29SJ 627 
contribution, the smaller sites' whiteware trachyte 
percentage falls to 15 percent. While there is more 
chalcedonic sandstone in small site whitewares, both 
Pueblo Alto and the other sites show 6.7 percent 
cha1cedonic sandstone in the graywares. Most of the 
San Juan temper occurring at Pueblo Alto in this 
segment is found in the redwares. which are 
predominantly San Juan. While all 42 Tusayan 
Whiteware specimens from the small sites are placed 
in the A.D. 1100 to 1200 segment by default, the 26 
from Pueblo Alto are split evenly between A.D. 1040 
to 1100 and A.D. 1100 to 1200. If the small site 
Tusayan Whitewares are similarly split (anotber 
reasonable correction), the wbiteware import figure 
would be 26-27 percent at both Pueblo Alto and the 
small sites. With the trachyte and the Tusayan 
corrections. the small-site grayware and whiteware 
import percentages remain somewhat below those for 
Pueblo Alto, although the import composition is very 
similar in the two groups. 

The final time segment (A.D. 1100 to 1200+) 
runs later at the small sites because of the presence of 
29SJ 633 and, perhaps, even residual use of 295J 627 
(Mesa Verde Black-on-white occurs in a very small 
quantity at 29SJ 627). The whiteware import al the 
small sites is very high, but with the two correction 
estimates in effect. it is again within a point of 
Pueblo Alto's. Presumably because of the later 
component at the small sites, the San Juan percentage 
is considerably higher than it is at Pueblo Alto, but 

• 

28.9 
39.8 

9.8 
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Import 

Redw.re Smud,ed Overall 

No. • No. • No. • 
103 98 \,655 
103 101 3,815 

100.0 97.0 43.4 
'.2 S.9 
2.7 2.' 

the pattern of very similarly distributed, slightly 
lower level import at the small sites is repeated. 

The occupation of Pueblo Alto spans a prolong
ed period during which the frequencies of San Juan 
Whitewares and Graywares are apparently at their 
lowest in Chaco Canyon, and sees the termination of 
San Juan Redware. Pueblo Alto's postulated northern 
orientation, based on site location and the direction of 
roads converging there. is Dot apparent in the 
ceramics in temper or type, at least if ~north· means 
San Juan. Quite the reverse is true; lower than 
overall frequencies are found in whitewares, 
grayware percentages in the same low range are not 
seen until very late, and either heirloomed or very 
late redwares are seen in a period notable for its low 
redware frequency. In the terminal deposits at 
Pueblo Alto, there is a slight upturn in gray and 
whiteware frequencies with San Juan temper, but it 
only faintly foreshadows the higher frequencies seen 
post-A.D. 1200 (fable 2.57; TaU et aJ. 1980). 

Instead of northern tempers, two others 
predominate. Comparisons of Pueblo Alto with other 
sites (foU 1981, 1984) have indicated that the temper 
composition at Pueblo Alto is more diverse and more 
evenly distributed than it is at other sites. This result 
stems from baving al least two major tempers which 
are well represented-sandstone and trachyte-instead 
of the heavy dominance by sandstone that 
characterizes the small sites. Table 2.63 considers 
only tbe imported component as shown in Tables 
2.61 and 2.62; however, it provides an important 



142 Chaco Artifacts • Table 2.62. Summary of identifiable ceramic impons through time from Chaco Project small sites 
(29SJ 627. 29SJ 629. 29SJ 1360. and 29SJ 633). 

-" Grayware WlIilewue Redware Smudged Overall 

Time/ldentifi~ation No. • No. • No. • No . • No. • 
Pre-A.D. 920 

Trachyte 4S '.3 " 12.0 4 33 .3 .44 10.7 
Ch.icedon;c 55 " 10.9 " 7.3 117 '.7 
San Juan 6 I.. 4S 5.7 7 58.3 " 4.3 
Typological - -- .J! ....QJl .1 J.,1 ! - ' 0 .6 

Total import 110 20.4 204 25.8 12 100.0 327 24.2 

Total n 540 791 12 6 1,349 

Ware % of import 33.6 62.4 3.7 0.3 

Ware % of to!.l1 40.0 58.6 0.9 0.4 

A.D. 920-1040 
Tracbyte 330 25.7 46. '.3 10 9.6 '0' 11.4 
Chalcedonle 55 • 54 12.0 42 • 7.6 2.0 57. '.2 
San JUln .0 0.' 112 2.0 .0 76 .9 202 2.9 
S O<:OITO 3 0. ' 3 
Liule Colorado 4 0.' 4 0.' 
Typological - - -B J.J. .li- JU 47 94.0 123 ...u. • Total import 494 38,S 1,063 19.\ .04 100.0 48 96.0 1,709 24.4 

Total n 1,284 5,574 .04 50 7,012 

Ware % of import 28.9 62.2 6.' 2.' 

Wire % of total 18.3 79.5 1.5 0.7 

A.D. 1040-1100 
Tnchyte .24 36.7 "' 20.4 235 26.6 
Chakedonic 55 19 5.6 5 0.9 24 2.7 
San Juan 4 1.2 7 1.3 • 12 1.4 
Typological - -- ..1 M .1 - , , --' ----2:1 

Total import 147 43.5 .25 23.0 2 274 31.0 

Total n 338 543 2 883 

Ware % of import 53.6 45.6 0.7 

Ware % of total 38.3 61.5 0.2 

Post A.D. 1100 
Tn'hyte 62 36.5 56 22.4 "' 27.8 
Chalcedonic SS 7 4.' 7 1.7 
San Juan 4 2.4 28 11.2 32 7.5 
Little Colorado • 0.4 • 0.2 
Tusayan 41 16.4 41 9.7 
Typological - - ' ....M .i , , , -..l ....!.:1 

Tota] import 73 42.9 127 50.8 4 204 48.1 

Total n 170 250 4 424 

Ware % of import 35.8 62.3 2.0 • Ware % or Iota ] 40.' 59.0 0.9 
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Table 2.63. Shannon-Weaver diversity and evenness of impon types by 
si/e~time group. 

Import T ... , 
Import Diversity Evcnne.! Categories Impo" 

TimelSito No. H' ) • % 

6.p.920-104O 
295J 629 219 1.974 .769 " 21.6 
29SJ 1360 393' 1.802 .752 11 34. 1 
2951627 1,037 1.821 .759 11 22.2 
2951 627 comeled 904 1.920 .801 11 19.3 
Pueblo Alto 193 1.680 .730 I. 30.3 
SllUIli Site. 1,700 1.894 .739 " 24.4 

A.D. 1040-1100 
295J 627" 194 1.049 .ns 6 28.3 
295J 621 conected" 164 1.097 .612 6 23.9 
Pueblo Alto 969 1.539 .619 12 43.3 
Sm.!! Site," 274 1.785 .812 9 31.0 

A.D. 1100-1200 
Pueblo Alto 431 1.756 .706 12 52.6 
295162'" '" 1.365 .762 6 50.9 
SIIllIl Sites· 274 1.2 15 .553 9 31.0 

A.D. 1200+ 
295J 633" 29 1.587 .816 7 53.7 

Small site toUiIs do fIOt II" 2951 627 N.nd-trachy\l: correction . 
• McKenna .nd Toll (1984:207) contains In arithmetic error of 10 Ind I 2-sherd temporal adju5tment 

has been made . 
• Sample sae .ndlor llcl:; of provenience pl. cements llU.li::e meR time-site uniu inequiv.lenl to me others. 

They .roe included only to show trends. 
The Shlnnon Weaver diversity index i. di iICussed briefly in Appendix 20. 

qualifier for the oomparison. Table 2.63 treats each 
ware on the typological row and each temper-ware 
combination as a category (e.g., trachyte-tempered 
whiteware, San Juan-tempered Redware, and polished 
smudged are each considered a separate category). 
Tusayan and Little Colorado Whitewares, though 
shown separately on the tables, are included in the 
typological frequencies. In this comparison of the 
time-site groups with full provenience placements and 
substantial samples, the A.D. 1040 to 1100 sample 
from Pueblo Alto is the least diverse in import of the 
three time segments. Pueblo AHo is also the least 
diverse site in the A.D. 920 to 1040 segment. In 
fact, the period of the most intense activity at Pueblo 
Alto has the lowest indices of any time-site group 
from A.D. 920 to 1200 containing an adequate 
sample (Table 2.63). From A.D. 1040 to A.D. 
1100, trachyte is the predominant temper in carbon
on-white and graywares and reaches its higbest 

the most diversely and evenly distributed at Pueblo 
Alto because of the large numbers in each of the 
ty}X>logica1 ware groups. The indices in Table 2.63 
summarize import to Pueblo Alto from A.D. 940 to 
1100 quite nicely. There is a high volume of 
recognizable imports from a particular region whicb 
is expressed as low relative diversity, low evenness, 
and high overall import percentage. While there is 
definitely variability within trachyte-tempered 
ceramics (in paint types, clays and designs), on the 
whole, there is consistency tbat suggests area] 
production and reliance on the Cbuska area by Cbaco 
Canyon was heavy. The predominance of trachyte 
imports should not be aDowed to overshadow the fact 
that in overaD supply, Pueblo Alto does indicate more 
diversity because, again, the amounts of sandstone 
temper and trachyte temper are more nearly equal 
than is true anywbere else. 

• 
frequencies in the mineral~n-wbite types (Figure 
2.9). The final period (A.D. llOO to A.D. 1200) is 

Though the confidently identifiable imports for 
the period of maximum activity at Pueblo Alto show 
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low diversity, tbere is some indication of increased 
diversity in sandstone tempers. As discussed, there 
is an increase in coarse sandstone temper in while~ 

wares in the general counts in the A.D. 1040 to 1100 
group (fable 2.59). This is apparent in Tables 2.64 
and 2.65, whicb are constructed with the same 
procedures and assumptions as the grain-size table 
(Table 2.59). At Pueblo Alto, the occurrence of 
CQROle sandstone in whiteware can be seen to jump 
from 8.5 pen:ent to 23.3 percent from the A.D. 920 
to 1040 to the A.D. 1040 to 1100 time segments 
(16.8 percent to 28.9 percent at the smaU sites). 
Assuming coarse sandstone to be nonlocal (see 
Temper Section), the ~maximum M level of whiteware 
import to Pueblo Allo rises from 2S. 1 percent in the 
initial period to 40.7 percent in the A.D. 940 to 1100 
segment (fable 2.64). The increase is less dramatic 
at the smaU sites (32.4 percent to 44.8 percent [39.2 
percent corrected for miAesl Table 2.65). Some of 
the greater percentage of coarse temper at the small 
sites is, again, probably due to the presence of earlier 
sherds at those sites in the A.D. 920 to 1040 period. 
Still , coarse-grained sandstone remains higher at the 
small sites in the A.D. 1040 to 1100 segment (28.9 
percent versus 23 .3 percent of sandstone temper), 
suggesting a somewhat broader supply base for 
Pueblo Alto than the small siles. The differences in 
grain size between Pueblo Alto and the small sites are 
significant (at p < .OS) in both pre-A.D. 1100 
segments. Sandstone grain-size distributions in the 
last period are remarkably similar. 

Coarse sandstone temper is found in both Gallup 
and Puerco Black-on-white in quantities greater than 
that found in Red Mesa Black-on-white (21 percenl 
veMlS 6 percent al Pueblo Alto), and well over half 
(57 percent) of sandstone-tempered Escavada Black
OIl-white is coarse-grained, "The relative fTequency of 
coarse sandstone in whiteware and grayware drops 
somewhat in the final period at Pueblo Alto and the 
small sites, although the whiteware percentage is still 
higher than it is in the A,D. 920 to 1040 segment. It 
seems reasonable to suggest that the coarse-grained 
sandstone-tempered whiteware group may represent 
a production area. If this were the case, the low 
diversity in imports, due to the reliance on trachyte
tempering potters, is COWiterbalanced by an additional 
sandstone tradition. There is an increase in the 
relative frequency of Escavada Black-on-white in the 
deposits immediately after the cessation of trash 

mound deposition, which is the time for which a 
perturbation in ceramic supply has been suggested. 
It may be further suggested, then , that this ripple 
stimulated a brief period of added import of these less 
carefully-made vessels as a part of the readjustment 
taking place. 

The sandstone grain size in graywares is, as in 
all time periods and in all tempers, heavily weighted 
to the coarse. The highest "maximum" import level 
reached at Pueblo Alto is in the A.D. 1040 to 1100 
group, because of the high trachyte levels and coo
tinued high coarse-grained sandstone levels. There is 
an additional suggestion of a shift in A,D. 1100 10 
1200, superficially in the opposite direction from the 
whiteware trend, 1bat is, the fine and medium grain
size percentages increase substantially in tbis last 
period. This change goes along with the increased 
appearance of sherd temper in graywares (Figure 
2.2A). This change may be temporal or it may relate 
to supply area; perhaps more grayware pots were 
made locally in the last period. In any case, this 

• 

change in graywares may be added to the list of • 
substantial changes in ceramics in this period of flux. 

Pueblo Alto-Small Site ComDBrisom 

How Pueblo Alto compares to small sites in 
import and vessel fonn assemblage is of much 
general interest because of the many speculations on 
the significance of the "town-village" (greatbouse
small house) split. A problem that has significance 
for far more than ceramics is the project sample's 
lack of fully contemporaneous small site and large
site deposits. The reader should be aware that there 
is some argument over the actual existence of small 
sites that were truly contemporaneous with the great
houses. Small sites with ceramic assemblages pre
cisely corresponding to the greathouse trash mounds 
are rare (Windes and Doleman 1985), and it may be 
that many sites now considered contemporary in fact 
pre- or post-dated the A.D. 1050 to 1100 great
houses, a point of considerable contention (Truell 
1986), With the present use of typological dates, 
some contemporaneity must be assumed, 

10 the Chaco Project assemblage, the site that 
comes close to tempont.lly overlapping Pueblo Alto is 
2951 627. The beaviest use of 29SJ 627 antedales • 
the heaviest use of Pueblo Alto, but the ceramic types 
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Table 2.64 Grain size of unidentified sandstone, through time at Pueblo Alto, and maximum 
identifiable impon totals from Table 2.61, assuming coarse sandstone is not local. 

Gnywlte Whiteware Smudicd Ovt!rall 
Tota! Ma1Umum 

lime/55 Grain Size No. • No. • No. • Time No. Percent 

A.D. 92Q..I040 
Fine SO 26.1 , 50.0 " Medium • ••• 200 65.4 , 41.7 21 • 
C~~ 49 53.8 26 8.' I 8.3 " Very eOlll'K ..:n 36 .3 - " -- ..:n 

7",,1 '1 306 12 "" 
Total C+VC 82 90.1 26 8.' 8.3 109 

Maldmum import 174 94.1 108 25.1 13 100.0 302 47.S 

Total n I" 431 13 OJ, 
6 .0. 1040-] 100 

Fm. , J.6 143 18.6 22 53.4 170 
Medium 20 ,,4 448 .58.1 17 41.5 48S 
C~~ 145 ... , J73 22.4 2 ••• 320 

• Vel)' coarse ill lli ...2 0.' -- ~ 

7"",1 311 771 '1 1,133 

Total C+VC 2" 92 .0 ISO 23.3 2 4.' .. 8 

Maximum import 822 96 .S '" 40.7 " 100.0 1,437 64.2 

Totaln '" t,301 " 2,239 

~.D. 1100-1200 
Fine I 1.2 82 36.0 I' " .7 97 
Medium I' 18.4 104 45 .6 I' 53.3 136 
c~~ 33 37.9 40 17 .5 73 
Very cOlIne 37 5.U ...l ..Q,2 - - .1!! 

Total 87 228 30 345 

Total C+VC 70 SO.5 42 18.4 JJ2 

Maximum import 206 91.6 250 49.2 32 100.0 "3 66.2 

Totaln 22S 'OS 32 820 

"iotal Time No. ~ column add. redw.res 10 both "Total" and -Ma,umum import" 1'0110'1. 
Column per::ents Ire within-Wire within-time pereelllasCi of I4l1d temper. 
"Oven.1I Maximum Perce lit" is the IUm of all ~OIIrse \0 very COArse salld tempers and an idelltifil ble importll crable 2.61) 
divided by the total D of Wire or time period . 

• 
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Table 2.65. Small site unidentified sandstone grain size through time and impon JOrals assuming 

coarse sandstone is not local. Coarse sandstone is summed with totals in Table 
2.62. 

Gra~a.rc Whi\<lwaN Smudsed 
OvcTlIIi 

Totlll Ma.ximum 

Time/SS Grain Size No. % No. % No. % Time No. Percent 

P~·A.D . 920 
Fine 0.2 80 14.2 " Medium 34 '.3 230 40.' 264 
Couse 202 49.0 196 34.9 3 401 
Very Coarse ill ru ...M 10.0 • 233 

T~I 412 '62 6 980 
Total C +VC 377 9U 2S2 44.8 , 634 
Maximum import 481 90.2 456 57.6 6 961 71.2 
TOI.'Iln 540 191 6 1,349 
A.D. 920- 1040 

Fine 6 0.8 1,092 24.8 IS 40.9 1, 116 
Medil.lffi OS 12.2 2,576 58.4 24 54.S 2,695 
c~~ 369 47.4 113 \6.2 2 4.' 1,084 
Very coal'llC 309 39.7 .....l!! 0.1 - - .....ll2 

T",,' 119 4,4\0 44 5,234 
Total C+VC 61. 87 .0 143 16.8 2 4. ' 1,423 

Maximum import 1,172 91.3 1,806 32.4 SO 100.0 3,132 44.1 
Totlll n 1,284 5,574 SO 7,012 • A.D. 1040-1 100 

Fine 8 4.3 89 2J.S 91 
Medium 21 14 .5 202 49.4 229 
Coo~ 69 37 .1 III 27.1 ISO 
Very coarse " 44.1 --2 .J..,l , , ...!2 

TOI4I 186 40. 59' 
Total C+VC lSi 81.2 118 28.' 269 
Maximum import 298 88.2 243 44.8 '43 61.5 
Total n 338 '43 883 

Post A.D. 1100 
Fine 2 2.1 41 311.7 43 
Medium 13 13.7 44 41.5 51 
Coal'SC 32 33.7 19 17.9 51 
Very coarse ~ 50.5 ..1 --L2 , .lQ 

Tou.1 " 106 201 
Tou.1 C+VC 80 84.2 21 18 .9 101 
Maximum import IS3 90.2 148 59.1 30' 71.9 

Tou.ln 110 250 424 

~Tou.l Time No.~ column .dds redware$ to both ~T0UI1~.nd ~Maximum irnport~ roWI. 
CoJumn pen:cnu .re within-w.re, within-time: pen:cntages of sand temper. 
'Ovcl1lll Maximum PeN:cnl" is the rom of.lI ~oarsc 10 very coarse sand tempers .nd III identifiable imports 
(Table 2 .62) divided by the lotal n of wire or time period. 

• 
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found at 2951 627 indicate that something was going 
on at 29SJ 627 for much of tbe Pueblo AHa 
occupation. While the predominant decorated types 
are Red Mesa Black-oo-white in the 29S1 627 ceram
ic collection and Gallup Black-on-white at Pueblo 
Alto, the second most abundant decorated types at 
these two sites are Gallup and Red Mesa Black-on
white, respectively. The most abundant grayware 
type at both sites is Pueblo n Conugated. Moreover, 
several later types such as Tusayan Wbiteware. 
Pueblo III Corrugated and Mesa Verde Black-on
white occur at both sites in small percentages. The 
earlier emphasis is clear in the ceramics al 29SJ 627 
and the later in Pueblo Alto. Site 29SJ 633 also 
overlaps with Pueblo Alto, but tends to be later. The 
period with the best nominal overlap is A.D. 920 to 
1040. from which 29SJ 629. 29S1 1360. 29SJ 627, 
and Pueblo Alto all have sizable ceramic repre
sentation (fables 2.63 and 2.66). The three smaller 
sites were probably occupied for all of the period, 
while the occupation of Pueblo Alto was weighted 
toward the end of the period. 

Table 2.66 presents summary results for each 
site, calculated as were the import tables presented 
tbus far (Tables 2.57, 2.59, 2.61, 2.62, 2.64, and 
2.65). Unforttmately, comparisons during the critical 
A.D. 1040 to 1I00 period are hampered by the lack 
of deposits assigned specifically to tbis time period at 
29SJ 627; although there are large numbers of 
grayware and whiteware sherds assigned typo
logically. there are no red or smudged wares placed 
by provenience. Therefore, consideration of Table 
2.66 will concern only grayware and wbiteware for 
each site-time group, as shown in the two left-hand 
columns. Red and smudged ware data are shown 
where available but are not included in the overall 
import percentages or maxima. The most striking 
thing about this table is the overall similarity from 
site to site. With only a slight tendency to higher 
levels of grayware import, Pueblo AHo seems to fit 
well in the trend visible in smaller sites. When the 
weighting toward later ceramics is considered in 
combination with the canyon trend, even the higher 
grayware import percentage may be more time than 
site related. Comparing only site-time groups with 
large samples and full treatment, Pueblo Alto does 
stand out for its grayware frequency and grayware 
import percentages, especially in the A.D. 1040 to 

1100 time segment, as would be predicted from 
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internal site fmdings. Apparent anomalies are 
present. The grayware percentage in pre-A.D. 920 
at 2951 627 and the whiteware import levels for 29S) 
1360 in A.D. 920 to 1040 are high. The rugh per
centage for A.D. 920 to 1040 at 29S1 1360 results 
from higber than usual occurrences of both chal
cedonic sandstone and San Juan igneous, which may 
be, in part, the result of a slightly different set of 
identification criteria applied to the 29SJ 1360 temper 
(i.e., a different analyst did the sberds (Temper 
Section). This explanation is, however, unlikely to 
account for all of 29S1 1360's higber import fre
quency. There are some circumstantial suggestions 
that 29S) 1360 is more likely to have been a manu
facturing site and the higher import level seems in 
some senses inconsistent with pottery production. 
Increased contact with other potters. emphasis of cer
tain wares or forms at 29SJ 1360, and fuel supply 
problems may aU have contributed to this occurrence 
(see Production section; McKenna and Toll 1984: 
206). 

There is a tendency for small groups of sherds 
from terminal periods at sites to show sharp increases 
in import percentages. For example, 29S1 1360 and 
29SJ 629 gray and whiteware in A.D. 1040 to 1100 
have this tendency (Toll 1984) as does 2951 627 
wbiteware in AD. 1100 to 1200 (Table 2.66). This 
may be due to the effects of typological time-segment 
replacement, but it may also be that circumstances 
leading to site abandonment might have disrupted 
procurement and/or production of pottery at a site. 

The "maximum" estimates (Table 2.66) have a 
remarkably smooth aspect. Within each time group 
of adequate size, the sites fall within ten percentage 
points, except for the pre-A.D. 920 and A.D. 1100 
to 1200 segments at 295J 627. The high grayware 
percentage in early 29SJ 627 drives up the site's 
maximum import figure, and the inclusion of all 
trachyte mixes inflates its A.D. 1100 to 1200 wrule
ware import percentage. 

In summary, tbe reliance on identifiably im
ported ceramics increases at all sites through time. 
Of the site-time groups with substantial n's that can 
be confidently monitored , Pueblo Alto !>hows the 
highest percentages of imports, but the hi gher per
centages may be at least partly because the Pueblo 
AJto materials are, on the whole, later. The diversity 



Table 2.66. Ccmparison oj percentages of impon from five Chaco Canyon sites through rime. "Conservative .. -percentages are calculated from identifiable non/Deal tempers and types; "maximum" percentages add ,.. 
co 

coarse-grained sandstone tempers to the conservative figures. 
() 

Con&en'.tive lmpon Eatimate$ :T 

Gtayw.re Whitw.re Gnyware .nd Maximllm 8 
Gnyw.re Whitew.re I"""" Import Redw.re ,-.... Whitew. re Oven!!1 > 

Period/Site TOlII No. ~ ~ S ~ S S Import • • Of. 
i>!' 

Pre A.D. 920 0 -~ 
Early litel 2 ,496 53 .S 37.1 '.2 1I.S ' .1 '.3 ••• 8<1.' 
295J 629 341 22.3 76.2 18.4 29.2 0.' 0.' 26.' 61.7 
29S) 1360 '" 39.2 58.9 22.3 31.1 0.8 1.1 27.6 68.7 
29SJ 627 .49 49.8 48.7 20. 1 19.1 0.' 10.0 74.0 
Small 1,349 49.0 58 .6 20.4 25.' 0.' 0.4 23.' 71.2 

1l,Q. 920-1040 
2951 629 1,008 18.6 78.8 45 .S J3.S I.. 0.' 19.6 41.0 
2951 1360 1,153 20.3 77.' 39.7 32.0 1.0 1.1 33.6 49.0 
2951 627 4,832 17.6 80.1 36.7 17.9 I.S 0.' 21.2 44.7 
Pueblo Alto 63' 29.1 67.3 49.7 19.0 1.1 2.0 211 .2 47.S 
Smaillitu 7,012 18.3 79.S 31,5 19.1 I.S 0.7 22.7 59.8 

6 ·12· 12!2:I IOO 
29SJ 627 787 40.1 59.8 38.0 21.9 29 .6 61.6 
Pueblo Aho 2,239 3&.1 58,1 62.9 26.' I.' 2.4 41.1 62.7 
2951 633' 48 22.9 72.' IIU. 31.4 ' .2 43.S 47.B 
Sn\IIJI ailu 883 38.3 61.5 43 .S 23.0 0.2 30.9 61.S 

ll .l2, 1100-1200 
2951 627 286 50.0 50.0 39.9 58.7 49 .3 77.' 
Pueblo Alto .20 27.4 62.0 60.' 40.' ' .7 3.' 46 .2 61.9 
29SJ 633'" 49 12.2 87.8 (50.0) 41.9 42.9 69.4 
Small rite. . 2. 40.1 59.0 42.9 50.8 0.' 47.6 71.9 

A.D, I200+ 
29SJ 633 lS I 24. 1 68 .S 46.2 SI.4 70.4 50.0 60.0 

"Early ailel ' il • combination of lilea 2951 299, 29SJ 423, 29SJ 721, 29SJ 724, 295J 628, and 29SJ 1659. 
·Small.ilcl· is a combination oflilea 295) 627, 29SJ 629, 295) 633 and 29SJ 1360, all abuhtlioJU include added 2951 627 culinary .berd , . 
• Note llIl8ll n. 

\ Indicates group, thai arc placed Ilnclly on typological basis, thereby cxchldilli most redwarcs and polished lmudgcd and hiving Ample size problema. 

• • • 
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of sources represented is somewhat unclear because 
of the ill definition of two of the largest temper 
groups, Coarse sandstone-tempered whiteware, abun
dant trace trachyte-tempered whiteware, and abundant 
trachyte-tempered whiteware suggest greater diversity 
than is evident in the import percentages. The fmal 
period at Pueblo Alto shows a remarkable contrast in 
diversity to the A.D. 1040 to 1100 segment. This is 
especially so because both coarse sandstone and 
roore-sandstone-tban-trachyte remain high-frequency 
tempers in the Jast period. As echoed in the tfllSh 
mound lithics (Cameron 1987), the link to the Chuska 
area is very strong and is critical to really under
standing Pueblo Alto. At the same lime, it should be 
kept very much in mind that around half the ceramics 
are probably nol from the Chuskas, but from a diver
sity of sandstone-using sources, rrumy of which were 
outside of Chaco Canyon. 

The percentages of imported vessels repeat COD

sistently enough to seem to be reasonable estimates of 
the prehistoric fact. Of equal interest, but more 
elusive, are estimates of the actual quantities in
volved. Such estimates have been attempted in 
several places (Toll 1984, 1985; Toll and McKenna 
1987, 1992, 1993), and they indicate that ceramic 
consumption at all of the sites excavated was consi
derable. The estimates for total numbers of vessels 
at the sites range from 1,700 vessels at 29SJ 629 to 
150,000 at Pueblo Alto (Toll and McKenna 1987: 
208). Indeed , the volume rather than the kind of 
potter)' best distinguishes Pueblo Alto from the other 
sites ceramically. The volume estimates rely on esti
mated unknown volumes of uoexcavated deposits and 
are clearly crude approximations. Granting that the 
vessel control for the analysis samples is less crude, 
even the excavated material in the analyses indicate 
over 20,000 vessels, and the excavated materials 
cannot possibly represent even one percent of the 
tota1 deposits in central Chaco Canyon (back to 
estimating the unknown). We will never know 
exactly how many vessels were imported to Chaco 
Canyon, but we can be quite sure it was a ver)' large 
number. 

While it can be established that a huge quantity 
of the pottery found in Chaco Canyon was not made 
there, explaining that fact is considerably more dif
ficult. Because the increase in ceramic import is 
evident at small and large sites, and because it 
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continues late, at least part of the import to the 
canyon seems readily attributable to need. Fuel 
shortage was almost surely a factor. At more 
abstract levels, the interchange of material goods, 
especially message-laden ones sllch as ceramics, is 
likely to fulfill social functions as well. Means of 
production and possible meanings of vessels are 
discussed in the next section. 

The Distribution of Trachyte Temper 
in the San Juan Basin 

SIomk Springs is a greathouse community in the 
Chuska Valley near the probable geological source of 
trachyte (Mills et al. 1997; Stoltman 1996). Figure 
2.15 plots distance from Skunk Springs against 
percentages of trachyte temper in gray- and white
wares at eleventh and early twelfth century great
houses for which ceramic data are available. The 
data range from extensive excavation analysis at 
Salmon and Pueblo Alto to surface sherd analyses 
(primarily from Marshall et al . 1979, Powers et al. 
1983). Except for updated figures for Casamero and 
Pierre's Site (from Mills 1988), the data are 
presented in Toll (1985:443-444). The overall distri
butions show faU-off of trachyte occurrence with 
distance; various sites' relationship to the regression 
lines for each sample are instructive. Whitewan~ 

vessels break into fewer sberds tban do graywares, 
but even accounting for that difference, it is likely 
that more graywares were being moved. The corre
lation between distance from Skunk Springs and 
trachyte-tempered grayware (r= -.764 for 33 cases, 
Figure 2. 15A) is higher than that for whiteware (r = 
-.650, Figure 2.15B), although both correlations are 
significant (p< .001). Contributing to a less steep 
fall-off line for the whiteware is the presence of one 
or two sherds at a great distance. Even with the 
smaller amounts of whiteware, percentages of white 
and gray Chuskan wares are correlated (r= 
.8 1)- that is, where larger quantities of Chuskan 
grayware are found, Chuskan wbileware is also likely 
to be relatively abundant. 

The distribution does show a corridor effect 
pointed out by M. P. Marshall (personal communica
tion 1985), with higher trachyte occurrence in the 
west and northwest from greathouses to the west 
(Newcomb, Great Bend, and Lake Valley), all of 
which fall above the confidence bands, along with 
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Figure 2. 15A. ScOlterplot showing thejall-offofrrachyte temper in grayware with increased distance 
from the Chuska Valley. The sites shown are greathouses dating to the early A.D. 
1000s and early A.D. l100s. Sites afe keyed by sectors a/the San Juan Basin (see 
Marshall et ai. 1979). The y-axis shows trachyte·tempered grayware as a percem of 
the total ceramics in a collection. The one site in Chaco Canyon is Pueblo Alto; the 
high grayware percentages are the Skunks Springs and Newcomb greathouses. The 
Pearson 's r jor the regression line shown is -.76 (n=34, p =.OOO). with 95 percent 
confidence bands shown. . 

Pueblo A1to. TIle lower trachyte occurrences in sites 
to the southwest, which are off the corridor (Kin 
Klizhin, Kin Bineola. Indian Creek, Standing Rock, 
and Peach Springs), but still closer to the Chuska 
source, placing these sites outside the confidence 
bands, reinforce the impression of the corridor. 
Roney's (1992) reevaluation of roads suggests that 
the once-postulated west road is more likely to have 
been greathouse-centered segments than a fully 
constructed road from Chaco Canyon to Skunk 

Springs, but, formal road or not, these plots serve to 
empbasize the special relationship between Chaco 
Canyon and the Chuska Valley and show a likely 
route of import . 

There are numerous cases to the east and soutb 
of Chaco Canyon, including the verified South Road, 
the Red Mesa Valley, and the Chaco Slope, for 
which little and often no trachyte temper is reported 
in either ware. These cases are clearly below the 

• 

• 

• 
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Figure 2 . 15 8. ScatterpJor showing the jall-off of trachyte temper in whiteware with increased 
distancejrom the Chuska Valley. The sites shown are greathouses dating to the early 
A.D. J(XXJs and early A.D. 1100s. Siles are keyed by sectors o/the San Juan Basin 
(see Marshall el at. 1979). The one site in Chaco Canyon is Pueblo Alto; the high 
whiteware percentage is the Sanostee greathouse. The Pearson's r jor the regression 
line shown is -.65 (n=33, p=.(}()()), with 95 percent confidence bands shown. Note 
the difference in y-aris scales between whirewares and graywares. Updated from Toll 
(1985:443-444). 

regression line and outside the confidence bands. 
While sites such as Guadalupe Pueblo , Kin Nizhoni, 
or EI Rito, at distances of 135 km or more from 
Skunk: Springs, would be expected to have no 
trachyte according to the regression and confidence 
limits, sites to the southwest, sooth, and southeast are 
predicted to have more than they do. The low 
frequency of trachyte even at Upper Kin Klizhin, Bee 
Bunow, and Kin Ya'a, sites on the confirmed South 
Road (Roney 1992), and the near absence of trachyte 
to the southeast, is a strong indication that volume 

movement of Cbuskan pottery stopped at Chaco 
Canyon. Sites on the North Road fall below (Pierre' s 
Site, Halfway House, and Twin Angels Pueblo) or 
within (Salmon Ruin) the confidence bands for the 
fall-off line. These occurrences indicate that 
trachyte-tempered vessels were not concentrated in 
Chaco Canyon for distribution (Renfrew 1975. 1977) 
and that formal roads did not have a direct impact 01'1 

the distribution of pottery. Experiments with re
moving different sets of sites from the correlation 
show that there is still a significant negative correIa-
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tion (-.61) between distance from Chaco and trachyte
tempered grayware wben the Chuska Valley sites are 
excluded. but this is because of tbe high relative fre
quency of trachyte in Chaco. Including all siles, or 
adding the distance between Skunk Springs (the 
source) and Pueblo Bonito (8 possible distribution 
point) and the distance to a given site to give the 
distance routed througb Chaco, gives no correlation 
between distance and Chuskan pottery percentage 
(grayware r=.08, whiteware r=.10). There is much 
left to learn about these complex relationships, and 
more data will greatly improve the foundation for 
further deciphering them. 

Ceramic Production in the Chaco System 

The sample reported here is a tiny fraction of 
the ceramic universe: clearly a great abundance and 
variety of pottery were produced during the entire 
Anasazi occupation of Chaco. Thus far, we bave de
scribed tbe variability and our recording of it, and 
what we were able to surmise as to the changing 
sources of Chaco Canyon ceramics. Speciali7..ation
whether administrative, agricultural, or in production 
of elite or mundane goods such as ceramics-has 
direct bearing on deciphering social organization in 
the Chaco system (see Rice 1987:1 88-191). Ceramic 
production in the Chaco system may be studied from 
several perspectives: ceramic production in Chaco 
Canyon; consideration of variability and consistency 
in graywares; sources and transport of pottery; and 
discussion of the possibilities for specialization in 
ceramic production (see Mills and Crown 1995). 
This section is a condensation of a more detailed 
treatment in Toll (1985:224-368). 

Methods of Manufacture 

Tbere is a standard formula for Anasazi 
methods of making ceramics which includes building 
by coiling, scraping, polishing, slipping, painting and 
firing in a "reducing " atmosphere, with variations 
depending upon the ware. We cannot greatly refine 
that formula, but severaJ aspects of what we do know 
about ceramic methods bear upon organinttion of 
production, especially in later types. 

Material Acquisition 

Clay is one of the most abundant materials in 
the San Juan Basin. Too little is known about 
ceramic composition to determine the degree to which 
prehistoric potters acqujred clay from very particular 
locations (as among traditional Acoma potters today). 
or more generally, from tbe many locations where 
clay could be obtained. Intra-regional variation cer
tainly exists, but we are far from fully compre
bending it. At present, we must assume thai no 
special skill or effort went into obtaining body clay .. 
Judging from its sparing use, slipping clay seems to 
have been scarcer than body clay. Arnold (1980: 149; 
1985) has found that slipping and painting materials 
are far more likely to be transported long distances 
than tempers and clays. Knowing from whom or 
where to get such materials would have required 
special, although not esoteric knowledge. Tempers 
were certainly carefully selected. Chuskan potters 
used only trachyte, and archeologists spent years 
looking for its exact source (see Temper and Paste 
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section). Coarser quartz sand (either in sandstone • 
matrix or free) would also have required some special 
knowledge to acquire and process, as would tbe 
proper sberds for use as temper. Still, there is 
nothing in this phase of manufacture that implies 
either tbe skill. knowledge, or time investment of a 
specialist. 

Molding 

There is no reason to suspect anything other 
than coil construction with surface modification: 
some combination of scraping, corrugation, and 
polishing. The skill levels bere were considerable in 
some cases. The ability to produce large, compli
cated forms that are symmetrical, thin-walled. and 
strong. implies that the time devoted to potting was 
sufficient to qualify as a specialization (see also 
Shepard 1956, 1963). Still, both ancient and modem 
Pueblo pottery confonn to Balfet's observation that. 

"These seasonal operations [by elementary 
i'>-pecialists1. sometimes recurring at closer 
intervals, are repeated often enough to 
ensure a certain skill and even a certain 

• 
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routine, which leads to a work rhythm and 
often to a quality apparently at variance 
with the crudeness of the means 
employed" (Balfet 1965:170). 

Decoration 

The same may be said for some of the designs 
seen on wbitewares and redwares. Some of these 
show great complexity of design (try copying some of 
them) and superb brush control; others show neither. 
McKenna has suggested that hachure was a means of 
filling design elements quickly as a time economy in 
the production of pots by specialists. The opposite 
may be argued; careful hatching could easily take 
more time than solid elements. Acoma potter Mary 
Lewis Garcia, wbo uses both filling techniques, finds 
hatching to be slower (personal communication 
1981). Whether faster or slower, numerous Anasazi 
designs also form circumstantial evidence for skills 
unlikely to be universal. Balfet (1965:168-169 , 
1981:263-264) notes that North African items 
produced in bulk for sale exhibit less care both in 
finish and construction than do some items produced 
for the potter's own use. High quality does not, 
then, necessarily indicate specialized mass produc· 
tion, though standardization may. 

Facilities 

Among excavated sites in Chaco Canyon, there 
do not seem to be facilities for large scale material 
preparation, although there is scattered evidence for 
clay processing (fable 2.67). McKenna and Windes 
(1995) suggest that round surface rooms at sites 
29SJ 626 and 29SJ 627 could have served for drying 
vessels. The room at 29SJ 626 bas a flagstone floor 
and no features; the room at 29SJ 627 has grinding 
features on its latest floor (fruell 1992:184·188). 
Until recently, few pottery firing features had been 
identified in the Southwest; on the whole, it seems 
likely that the open·ground firing now in use among 
Pueblos was the most common prehistoric method as 
wen, althougb some means of producing a reducing 
atmosphere would have been necessary to optimize 
vessel strength with the available clays and to mini· 
mize fuel use (Blinman and Swink 1996). Extra· 
mural burned areas of varying size may have been 
for firing pottery, but they may have been for many 
other things as well (Stark 1984). Moms (1939: 111· 
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112) and Sbepard (1939:261·267) tentatively identi· 
fied a pit found at Morris' Site 41 (8 large 
community with greathouses in the La Plata Valley) 
as a kiln with a flue; it may be similar to a feature in 
Chaco Canyon at Be 236 (Bradley 1971 ; see Table 
2.67). If these are closed kilns ratber tban roasting 
features or fired storage features, they seem to be 
isolated occurrences. A second feature at Be 236 has 
layers of charcoal overlain by rock and then a 
possible quenching layer similar to the Anasazi kilns 
north of the San Juan River, but is again an isolated 
instance in recorded features. 

A number of features identified as trench kilns 
have recently been fOlUld in the Mesa Verde area and 
as far south as the La Plata Valley (Purcell 1993). 
These tend to bave post-A.D. 1100, carbon·painted 
ceramics associated with them (Fuller 1984; PurceD 
1993: 144; Wilson and Blinman 1995:76), although 
Brisbin has excavated similar features which contain 
Pueblo n and Basketmaker ceramics in Mesa Verde 
National Park (see Purcell 1993:144). Additionally, 
a Pueblo I kilo has been reported (Heacock 1995: 
406), indicating thai the pit kiln technology may long 
antedate the carbon shift. Generally, trench kilns are 
located away from habitations, often on wooded 
slopes where fuel would be available and draft 
conditions good. Such features have not been found 
in the San Juan Basin, though Fuller (1984:54~55) 
notes that their recognition depends on an awareness 
of these features that has onJy recently developed (see 
also Blinman 1992; Blinman and Swink 1996; Post 
and Lakatos 1995). McKenna and Windes (1995) 
speculate tbat the plentiful isolated firepits on the 
slopes of Cbacra Mesa could have been Basketmaker 
and Navajo firing locations. 

The large number of presumed kilns in a fairly 
small area reported by Fuller raises two possibilities. 
There may be many more Anasazi firing loci than has 
been appreciated, as suggested by the continued dis~ 
covery of multiple examples. At tbe same time, tbis 
particular area may represent the production of large 
quantities of pottery by a specialized community. 
The large size of many of these late trench kilns (up 
to 8.6 m long; see Heacock 1995; Purcell 1993:128, 
143·145) does suggest that specialized potting com· 
munities were an Anasazi development, at leasl by 
late in tbe Chaco sequence (see also Heacock 1995: 
406-408), 
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Table 2 .67. All known suggestions of evidence for ceramic production at sites in OwCD Canyon. 

Site Period 

29SJ 299 BMIH 

29MC 448 BMlII 

5habit'o:ec:hu BMill 

Half Houle PI 

Judd', pilhoule' PI 

Pueblo Bonito PI-PlU 

295J 1360 Pll 

29SJ 629 Pll 

29SJ 626 PII 

",SO PO·PlU 

Puo:b1o do:l Arroyo po·pm 

Be 362 PH-pm 

uyit Kin PllI 

"' 2J6 
PlII 

29SJ 299 PllI 

Evidence Ci!o:d 

Polishing atone. and shen! terapcra in . uoeu.tion with unfiro:d lbel1l1, Ityliltic 
uniformity. 

Ho:mispho:ric.1 ground und.stono: mold., burned pineho:d day, grinding tool., open 
hU.MS (poSll;blo: kilru). 

Unfired abenls, uniformity of ceramic •. 

"Two roll s of slighlly fired clly" appll'~nlly inlendo:d for veuel conlltruction. 

Small mass of bolin. 

Kaolin ~akes, paint, prepared raw clay, no ki llll, but I'fle OVCIIl. 

Polisherf, $Crapera, raw c l.y, miscdlaneou. circumstantial o:v idenco: (design, Cle.) 

Paint mate rills, polishcl1l and !!Crapera. 

Ball of coarse-I.Cmpered clay with polilhing lionel embo:dded; many pouiblo: 
I\;rapen; drying room. 

Paint D"lllteriaJ., poIilberJ. abrader, fI'1Ortar. 

Uniformity of ckcoratioo, Ibundaneo: of c.rbon p.int . Four bolin cakes; te rapUs; 
pouibk paw pl-lIcllIoDo: . 

"Clay mine" pit bo:neath 1"I)()nU; presenee of rne:late bini in the pit may indicate 
potier)' c l.y mixing. Polishing.tone; 110 unfired clay recovered. 

Uoftred clay sherd,.nd coil; ,noeiated with urly pm earbon.on-white pottery. 

Mllonry-linc:d hearth .... ith vents. located on tho: bank of the Chaco Wam; possible 
k.iln with layeR(! ch.arcOll I, rock , and .oil; polisherJ. 

Burned 1.5 l( 0.7 x 0.1 m pit containing ash, .arne: liherd •. 

• 

Reterenee 

I..oote n.d. 

Powen and McKenna 
1984 field tlQlel 

RobetU 1929 

R.N. Adams 1951 

Judd 1924 

Judd 1954; Robert. 1927 

McKelUUl Ind Toll 1984 

Windes 1993:211, 227 

McKeIU'Ll Ind Toll 1984:3&6 
McKenna.nd Winde. 1995 

Bnnd o:t II. 1937 

Robo:ru 1927 
Judd 1959:140 

VoI l 1964 

Duttoo 1938 

Bmlley 1971 

lDose n .d .; McKenna Ind 
Windes 1995 

~ 

u. ... 
n r 
~ 
iil' 
n 

'" 
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These kilns raise several questions as well. 
Wby are most of the identified kilns late? Does lhis 
mean that there was a change in firing technology or 
one in the organization of production? Does their 
appearance somehow relate to the approximately 
contemporaneous widespread shift to carbon paint? 
If there was a change in technology. will earlier 
production sites be recognizable? The kilns seem to 
have been mainly for firing whitewares; what do 
graYWIlr6 firing facilities look like, and how were 
graywares successfully reduced? Now that patterns, 
stratigraphy, location, and contents of more formal 
pottery firing features have been identified, more and 
more firing features will be found (post and Lakatos 
1995). 

Given current evidence, however, we must 
continue to assume that what pottery was produced in 
the Chaco region south of the San Juan was fired in 
the open. Open firing i§ used by specialists. e.g., in 
Guatemala (Reina and Hill 1978; Rice 1987; 153-
158). IronicaUy, modem Pueblo potters who are 
considered by both the market and other potters to be 
the true experts and who are most clearly today's 
specialists are those who eschew modem technology 
and fire in the open. Thus, the potter who 
"produces" mold-made pottery, who buys commercial 
materials, who fires in an elaborate electric kiln is 
regarded as making a much less desirable and less 
valuable pot than the potter who digs her own clay, 
hand molds and fini shes her pots, and fires them in 
an open fire. The lesson here is that "correctly" 
made pots (by whatever definition) are likely to have 
greater value than otherwise similar vessels. 

Personnel 

Pottery-making was probably not sorrething that 
everyone of the appropriate age and sex did . 
Further, especially in Chaco Canyon, it probably did 
not occur at every village and, through time, the 
number of individuals making pottery relative to the 
population probably decreased; perhaps the relative 
number of pottery producing villages decreased as 
well. Nonetheless, pottery was made in a large 
number of areas. Some areas or villages probably 
made substantially more than was used at the site of 
production . The most notable and discernible of 
these was the Chuska Valley, where there were 
probably numerous producers. 
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This scenario does contain specialized potters, 
but what was their nature'! Based on ethnographic 
situations, it seems likely that potters in the system 
worked on an individual family basis and that the 
facilities involved were fairly minimal. Admirable 
skill levels were clearly present, but mass production 
in the sense of assembly lines with segregated tasks 
and vast volume was not likely. Speculatively, sole 
reliance on the production of pottery as a means of 
livelihood was probably a result of unusual circum
stances and necessity, such as when an individual bad 
no appropriate kin for other subsistence pursuits, 
rather than an actively sought, or dictated, way of 
life. 

E"idence for Ceramic Production in 
Chaco Canyon 

There are multiple ways of studying ceramic 
production and specialization (e.g., Rice 1981, 1987; 
Toll 1985; Wilson and Blirunan 1995:64--70) . At the 
finest level, it may be possible to identify individual 
potters, possibly through burials (e.g., CTOtty 1983) 
or through attributes of the artifact (e.g., Hill and 
Evans 1977; Huse 1976; Redman 1977). A second 
important avenue is through the analysis of produc
tion sites (Kramer 1985; Peacock 1982; Stark 1984), 
although caution must be taken to ascertain whether 
a specialized production site means specialized 
producers (MuUer 1984; Rice 1987:189). Finally, 
tbe ceramic a.c;semblage itself may be examined for 
evidence of standardized production (Hagstrom 1985; 
lAndon 1991; Longacre et al. 1988; Muller 1984; 
Rice 1981; Trinkaus 1983), or especially expert 
craftsmanship (Brody 1977; Fry 1979, 1980). 

IdentifiqtiQn or Individual Pollers 

On the whole, burial assemblages from Chaco 
Canyon are poorly known, but potter's tool kits 
assemblages similar to those reported by Crotty 
(1983) from the Kayenta area are not among knO\IID 
Chaco bwials. While some burials include tools such 
as awls and fleshers, Done appears to contain pottery 
scrapers or polishers (Akins 1986). Probably the 
most common Anasazi grave good (with man, woman 
or child) is some form of ceramic vessel, and the 
determination of the production significance of 
ceramic grave goods relies heavily on context and 
inference. At the least, burial goods constituted a 
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substantial consumption of vessels over and above the 
needs of the living. 

The Chuska Valley is a prime source for some 
classes of pottery found in Chaco Canyon. so tbat 
searches for evidence of specialiZAtion in ceramic 
production make at least as much sense there as in 
Chaco Canyon. There were apparently large burial 
populations with abundant ceramics in the Newcomb 
vicinity; these are unreported and now probably 10s1 
(Lister and Lister 1968:70·74). In this same area, 
there are at least two outlier communities-Skunk 
Springs and Newcomb (Marshall et aI. 1979) . As 
first suggested by Shepard (1956. 196:3) and corrobo
rated by Cbaco Proj ect flDdings (e.g., Toll 1981 , 
1984), the volume of Chuska ceramics in Chaco 
Canyon is evidence that a produclion-consumplion 
relationship existed between Chaco Canyon and the 
Chuska Valley thai is very different from local 
supply. Future researchers in the Chuska Valley 
should be alert in order to identify potter's tool kits 
and pottery production sites. Pottery manufacture 
bas, in fact, been suggested for Litt le Water, a 
Basketmaker ill site on the Sanostee Wash in the 
northern Chuska Vaney (Condon 1982:43-45, 204-
207) . Although fuel wood sources are not adjacent 
to the Little Water site, other pottery materials are. 
The primary evidence cited by Condon are complex 
hearths with substantial fuel waste build up (primarily 
com stalks) and abundant burned sandstone which 
could have been used to separate vessels from fuel 
during firing. The hearths are much tess formal than 
the later pit kilns in the Mesa Verde region and are 
not slab-lined. All have some depth; several in the 
40 to 60 cm range were reported for later kilns 
(purcell 1993: 128). Failed vessels and large cover 
sherds are apparently absent. 

Huse (1976) found that exterior markings on 
bowls from the precontact Hopi site, Kawaika-a, 
were the most consistent means of grouping vessels 
in potter groups. While such markings are much 
more common on pueblo pottery tbat is later than 
most Chaco pottery, there are examples of markings 
referred to as ftownershlp marks ft that could as easily 
be potter's marks (Table 2.16C; Windes 1984b:101-
102). These marks can either be simple painted lines 
or figures in slip clay on an unsUpped bowl exterior. 
In later types (Mesa Verde Black-on-white or SI. 
Johns Polychrome) the exterior markings become 

much more elaborate designs which are more likely 
to be decorative or symbolic rather than ownership 
markings. There are also some pieces among the 
Chaco Project ceramics that stand out for their 
exceptional decoration and manufacture. We think 
we can identify as the products of ft our ladyft (Figure 
2.16), but otber than noting them, DO systematic 
program of further testing whether they came from a 
single source and maker has been attempted. 

• 

Using surface sherds from a number of the 
greathouses in Chaco Canyon, Weigand (1977) 
attempted to identify potters by means of fingerprints 
on corrugated vessels. This pilot study was able to 
place only about 4 percent of over 430 sberds into 
two tentative groups, and planned complementary 
neutron activation studies were not completed (P. 
Weigand, personal communication 1986). One of the 
two groups of sherds that could be attributed to 
individual potters contained 16 sherds, 14 from 
Pueblo Bonito and two from Pueblo Alto. Two other 
sherds showing an identifiable fingerprint came from 
Pueblo Alto and Pueblo del Arroyo. Temper infor· 
malion is not provided, but there is some suggestion • 
that single individuals were providing vessels used at 
multiple greathouses. 

Evidence for Manufacture 

Chaco Canyon sites seem to contain smaUer 
numbers of pottery-making tools, scrapers, polishing 
stones and perhaps pukis-usually pot bottoms used 
to support and tum a piece as it is formed (see 
Christenson 1991; Sullivan 1988)- than would be 
expected from the quantities of pottery present in the 
Canyon . Table 2.67 presents all the instances we 
know of in the literature claiming evidence for 
pottery production in Chaco Canyon. Earlier Chaco 
Canyon sites (Basketmaker til-Pueblo I, ca. A.D. 
700 to 900) provide more convincing evidence for 
ceramic manufacture than do sites dated to Pueblo IJ 
or la ter, in spite of the lower excavation volumes 
from earlier time periods. In Chaco Project sites, 
there are large sherd scrapers of the sort usually 
interpreted as ceramic tools at 298J 299 in the 
Basketmaker component (Figure 2. 17), but such 
scrapers are rare or absent later. Akins (personal 
communication 1980, this volume) notes that 
polishing stones are also very low in frequency later. • 
Identified examples of potting clay in any state of 
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A 

Figure 2. 16. Examples of extremely fine worknumsliip, possibly rhe work of a single poner ("our lady"). 
All are Red Mesa Black-an-while with fine line control, similar scal/oped triangles in dense 
black mineral paint and hard. chin. well-polished. sand and sherd tempered walls. These 
items comejrorn ""ious sires: A) 29SJ 1360; B) 29SJ 629; C) 29SJ 627; and D) Be 236, 
Una Vida, Una Vida!29SJ 627!29SJ 628, 29SJ 1297, 29SJ 629. Other possible examples 
are known from the sites shown and Leyit Kin and the San Diego Museum of Man 
collection (onejrom "Fajada Butte"). (NPS Chaco Archive Negative Nos. 59395, 59403, 
59407, and 59419). 
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Figure 2 . 17. Pottery scrapers/rom 29SJ 299. Pithouse A. Except in early COnle.xts such as this one, 
pottery making tools are uncommon in the Chaco Project ceramic assemblage. A) from • 
29SJ 299; B)from 29SJ 362 (NPS Choco Archive Negotive Nos. 13998 and J4(03). 
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preparation are also rare (Table 2.67). While Judd 
found some such evidence for pottery-making, he 
remarks on its small amount at Pueblo Bonito 
(1954: 184-185). Somewhat at odds with this state
meat, Judd (1954:1370) reinterprets rooms that divide 
the plaza at Pueblo Bonito as a location where potting 
clay was ground. Pepper (1920:84-86, 112), who 
excavated the rooms, considered the grinding here to 
be ceremonial. Pepper knew about the white sand
stone Judd suggests was being ground instead of 
com, so the likelihood that Pepper misidentified the 
substance being ground may be less tban Judd 
suggests. No pottery manufacturing materials have 
been identified from Pueblo Alto. This paucity of 
ceramic production tools and facilities contrasts with 
the northern San Juan area, where most si tes contain 
pottery production evidence (Wilson and Blinman 
1995,74). 

At 29SJ 1360, a Pueblo n site, there is some 
evidence for on-site pottery-making (McKenna and 
Toll 1984:203-206). The evidence cited includes 
polishers, some worked sberds tbat might have been 
scrapers (they are not "classic· pottery scrapers, 
however), some untempered clay and consistency of 
decoration seen in the assemblage of whole vessels. 
Of all the sites excavated by the National Park 
Service in the 1970s and 1980s, the best evidence for 
production comes from 29SJ 626, an early A.D. 
lOoos smaU site, where tempered clay and polishing 
stones were found together, and scrapers were 
present on the site. There are many large firepits in 
Cbaco Canyon, but tbere is no indication that they 
were used for firing pottery (though, again, the pit 
kiln pattem had not been established when that work 
was done). The feature at Bc 236 (fable 2.67) is 
suggestive, but lacks other corroborative evidence. 
Some of this lack of evidence lo r pottery production 
may come from insufficient excavation of exterior 
areas (Sullivan 1988), but the scarcity of pottery tools 
suggests that pottery production in Chaco was in fact 
uncommon. 

Ceramic Ecology and Chaco Pottery 

Ceramic ecology is a concept originated by 
Matsoo (1965) and developed by Arnold (e.g., 1975, 
1976, 1978, 1985). As used by Amold, ceramic 
ecology examines the interaction of environmental 
factors and social strictures as they affect where 
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pottery is made and who makes it. In ethnographic 
studies in Guatemala and Peru, Arnold has found that 
specializations in ceramic production have consistent
ly developed in areas with poor agricultural potential. 
The primary causes for this development seem to be, 
first, that people confined by land availability or 
ownership to unproductive locations need to supple
ment their income above what, if any, crop 
production tbey can manage. Second, a frequent 
concomitant to poor agricultural potentia1 is 
availability of ceramic raw materials, that is, steep 
slopes and clay exposures are bad for farming but 
provide access to an alternative, if less desirable 
(Diaz 1970), means of subsistence. Especially in the 
context of a regional system proposed to be a 
resource equalizer and bedge (as per Judge 1979), 
these sorts of stimuli 10 ceramic production have 
considerable appeal. It is, however, not possible to 
make an easy fit from Arnold's cases to tbe Chaco 
Canyon and Chuska Valley cases. 

There is considerable debate about Chaco 
Canyon as a garden spot. While it has been 
historically possible to produce crops in Chaco 
Canyon (Cully et al. 1982; Toll et al. 1985), and 
while Vivian (1991) and Sebastian (1992) are 
convinced that a substantial population was supported 
by farming and sutplus production in Cbaco, there is 
little doubt that it was a chancy place fur horticulture. 
In some respects, tben, Cbaco Canyon migbt seem a 
logical place for the development of a specialization 
hedge. Ceramic evidence suggests, however, thai the 
best place to look for ceramic specialists is in the 
Cbuska Valley, and explaining the long distance 
transport of volumes of ceramics from tbe Cbuskas to 
Chaco remains a challenge. 

Ceramic production bas four basic require
menlS: clay, temper, water, and fuel. Comparison 
of the availability of these elements in Chaco Canyon 
and the Chuska Valley is necessary to discuss tbe 
location of production. Arnold has also provided a 
summary of distances thai ceramic materials are 
transported in a wide-ranking ethnographic survey . 
Table 2.68 extrapolates from Arnold's (1980:149; 
Arnold 1985 for greatcr detail) textual data presen
tation; some of the percentages are off a point or two 
from tbose be presents. These figures provide two 
things: 1) the most concrete argument for tbe 
assumption that pots rather than ceramic materials 
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Table 2.68. Arnold's (1980:149) ethnographic sample of distances travelled 10 
obtain ceramic materials. 

Material Sample Range PrefCrTCd .Mi.!L<!!L Maximum Residual 
No. km km No. km No. km No. No. 

Clay 61 1-3 1 22 4 24 7 10 , 
Temper 28 1-25 16 , 27 

Slip and Paint 24 10-880 10 , 40 16 , ? , 
Distances ahould be read ' or Icss"-Ihe maximum range for acquiring cl.y il 7 bn or less, of which Arnold has 10 
cu.mplu. 
'Maximum' slmda for maximum economic nnge established by empirically based thresholds. 
"Residual' Cillel are those apparently not falling into one or the thll!shold groups. 

asSOCiatIOn with temper group at most si tes (Toll 
1984; Toll and McKenna 1987:171-176). 

Water. Water was present in Chaco Canyon, 
although seasonally it was probably in short supply . 
Annual precipitation is presently low (21.5 cm/8A8 

• 

were imported to Chaco from the Chuskas, a distance 
of around 70 km (ToIl1985:rIHO); and 2) they are 
context fOT the present ecological and raw material 
considerations. Unfortunately, they do not include 
figures for fuel transport, but Arnold (1978) does 
state that the weights of fuel, clay, and temper 
required for a pot are approximately equal, 
presumably placing fuel in the same general distance 
range as clay and temper. 

in. per year) and springs are few with low volume • 
(Windes 1987:39-41). No pennanent streams are 
now present, although the washes run irregularly and 

.Qu. As has been noted, clay availability 
seems unlikely to have been a limiting factor to 
ceramic production in most of the Sao luan Basin, 
though certainly the quality and suitability of clays is 
variable over this large area. Windes (1977:294-
297), for example, suggests that the red-oxidizing 
clay used in many Chuskan ceramics may have 
greater strength and porosity and better carbon paint 
binding qualities than other Sao Juan Basin clays. 

Temper. Nor would tempering material be a 
J.i.mjtation; sberd temper gained steadily in popularity 
as did its availability in Chaco Canyon. Sand and 
sandstones, while variable, are ubiquitous. Coarser 
sands such as those used in graywares, are harder to 
come by in Chaco Canyoo (see Temper Section), but 
they are available within the radii suggested by 
Arnold's research (Table 2.68). Trachyte makes an 
angular temper with high fe ldspar content that 
probably bas favorable thermal shock qualities 
(Btonilsky and Hamer 1986; Rye 1976), and its 
abundant use shows that it was a successful material. 
Other tempers clearly also worked; in fact, sooting 
(evidence of use over fire) does not show significant 

water stomge features have been identified (Lagasse 
et aJ. 1984; Vivian 1974). Water could then have 
been a limiting factor and might help explain why 
such large numbers of vessels were brought so far 
(see Vivian 1992). 

Fuel. A more likely stimulus to importation of 
)Xlts. however, is a scarcity of fuel (an argument first 
applied to Chaco Canyon by Warren [1976:55]). 
Chaco Canyon and much of the Chaco Basin today 
are virtuaUy treeless and even brush is not abundant. 
Chacra Mesa does currently support sparse and 
stunted pinon-juniper cover and lies within ID Ian of 
a number of sites in Chaco Canyon. Firing ceramics 
consumes considerable quantities of fuel (Rice 
1987:162-163, 174-176). Colton (1951:74) recorded 
an average of 70 pounds of dung per Hopi firing. 
When combined with the other fuel needs of a 
substantial population. the current vegetation would 
be rapidly depleted by extensive pottery production. 
'I'he environment was apparently similar to that today. 
and it has been argued that the Anasazi did deplete 
fuel wood resources weU before the end of their 
occupation of Chaco Canyon (Betancourt and Van • 
Devender 1981; HaU 1977; Samuels and Betancourt 
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1982). With fuel abundant only at distances of 50 
Ian or more, its short supply is likely to have limited 
local production of ceramics and created a need 
Gustifiable in terms of energy expenditure-Arnold 
1976) to import ceramics. Reina and Hill (1978) 
give an example of the role played by fuel in historic 
Guatemala: 

Production of pottery is threatened in 
several centers at present simply because 
the local forests have been exhausted. It 
is probable that fuel depletion bas, in fact, 
forced individual potters and. in other 
cases, entire centers oul of production in 
recent years (Reina and Hill 1978: 17). 

Given the projected population and the minimal 
vegetation, depletion of fuel for all uses presumably 
would have been acute in Chaco Canyon by the A.D. 
UXXls, if not before. Nicklin (1979:446-448), while 
noting the restrictive effects of fuel shortage, also 
points out that a great variety of materials have been 
used to successfully fire ceramics (see also Rice 
1987: 176). 00 its own, fuel shortage would probably 
not have occasioned a complete halt to pottery 
production but would have been a reason for limiting 
pottery production, and would have created a need to 
import vessels. 

Portions of the Chuska foothills, such as the 
Central Area mentioned above, seem to be a much 
more inviting place to farm and live than does Cbaco 
Canyon (Marshall et al. 1979, especially 100, 113; 
Wiseman J982). Taking Arnold's model at face 
value suggests that the Chuska area should require no 
subsistence hedge such as ceramic specialization. In 
addition to the fact that tbe social complexity and 
population density were a good deal less in the 
Chuska and Chaco cases than they are in Arnold's 
cases, there are several conditions and possible 
alternatives that may help to account for this 
apparently non-conforming development: 

I) The Chuska Valley and Slope contain 
considerable topographic and moisture availability 
variation. While the Chuska foothills do seem to 
have ~everything,· the lower parts of the Chuska 
VaUey near the Chaco River are at least as moisture
poor and fuel -scarce as Cbaco Canyon (Allan 1977; 
Hogan 1983; Reher 1977), and parts of the Chuska 
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area were far more intensively used longer than 
others. The maximum density and extent of 
population appears to have been in the eleventh 
century (Wiseman 1982), the time at which the 
maximum levels of ceramics from the Chuskas were 
arriving in Chaco Canyon. There was probably a 
rather complex economy on the Chuska slope itself, 
including ~specialized- villages providing ceramics 
for both the substantial Chuskan population as well as 
meeting the large Chaco demand. Although today 
much of the Chaco region is a major coal source, 
there is no known evidence from this area for the 
prehistoric use of coal for ceramic firing such as that 
fOWld later in the Hopi area (Smith 1971 :590). The 
Chuska area ifj, however, much closer to the wooded 
foothills of the Cbuskas than is Cbaco Canyon; 
therefore, it may be that the stimulus to produce 
ceramics as a subsistence hedge was present in the 
Chuska Valley, especiaUy during the peak population 
of the area ca. A.D. 1000 to 112S (Reher 1977:85-
90). If firing features are to be found in the Cbuska 
Valley, they could be in the woodlaods rather than 
near the major communities. 

2) While the Chuska area has both ceramic and 
subsistence resources in greater abundance than does 
Chaco Canyon, some other, less obvious item may 
have been lacking. Subsistence goods and raw 
materials including construction timber, lithics, and 
ceramics could have been their access to that missing 
item. Judge has proposed two models; the first 
(1979) bolds that the lack was likely to have been in 
tbe subsistence realm, while the second (1989) 
attributes much more importance to control over 
turquoise. Ratber than either only a subsistence 
hedge or purely symbolic goods, a complex 
interaction of the two was likely to have been the 
case. The conditions in parts of the Cbuska Valley 
were probably better than in Chaco, but they were 
still subject to moisture variability and the likelihood 
of crop shortfalls (Wiseman 1982). Through 
participation in the Chaco system, the population of 
the Chuska foothills stood to gain a hedge against the 
vagaries of horticultural production under a 
discontinuous moisture regime. Hard evidence for 
subsistence hedges remains a chronic problem. 
Nearly as elusive, especially given the small 
quantities of controlled excavation in the Chuska 
area, is the possibility that the -exchange" with the 
central Chaco area was some form of status good that 
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perhaps signified participation in the redistributive 
system. 

3) A more direct means of ceramic and other 
resource acquisition may have been operative. One 
possible form of such acquisition is direct, perhaps 
even coercive control over producers in the high 
diversity areas peripheral to the Chaco Basin. A 
form of direct acquisition more popular among a 
Dumber of students of Chaco is the proposition that 
the large Chaco structures were seasonally used, 
macro<ommunity efforts. perhaps functioning largely 
as storage units (Marshall et al 1979; M. Truell and 
T. Wiodes personal communication 1980; Toll 1985). 
Under this explanation, large segments of the Chaco 
population spent part of each year in more productive 
locations and brought quantities of what Chaco 
Canyon lacked when they returned. Vivian (1983) 
bas proposed another variant on this theme. In 
response to climatic changes, population growth and 
less favorable farming conditions in the canyon itself, 
people, rather than goods were redistributed to 
outlying communities. As Arnold (1985:61-77) 
discusses. some seasonal conditions are more 
favorable for pottery manufacture than others. 
Seasonal occupation of Chaco Canyon, especially in 
the fall and winter, would have provided an 
additional reason for ceramics production elsewhere. 

Transportation of the quantities of vessels 
implied by the figures and arguments here is a logis
tical challenge approaching that of transporting 
thousands of construction timbers from as far away. 
Artifacts on roads are mainly ceramics, but Windes 
found-at least within Chaco Canyon- that exotic 
sberds do not dominate the pottery on the roads 
(Windes 1987:128). High local whiteware jar to 
bowl ratios are a ·signature" for road ceramics 
(Kincaid et aI. 1983:9:49, 9:57, 9:62). Pottery 
vessels do not make especially good sense for long 
distance transport of grain or other food; given the 
absence of evidence for import of ceramics on the 
roads and if ceramics were imported for their own 
sake (rather than as containers), they may have been 
brought to Chaco in transport devices such as 
cacastes or nets (Reina and Hill 1978:208, 222; 
Thompson 1958). which would have enabled one 
bearer to carry many pots and would have reduced 
breakage en route. Rather than a single means of 
import, circumstances probably meant that vessels 

arrived in a variety of modes: as containers, ac
quired by residents, carried in groups by producers. 
Low frequency of Chuskan utility vessels, however. 
do suggest that tbe pottery on roads in Chaco 
represents local use rather than massive transport. 

Standardization and Specialization; Analyses 

Specialization in pottery production is widely 
assumed to result in standardized vessels (Hegmon et 
al. 1995:33-35; London J991; Longacre et 81. 1988; 
Rice 1981, 1987:201-204). This assumption is based 
on tbe following premises, all revolving around 
efficiency: 

I) 
chances 

Following a set 
of failure and 

manufacture. 

pattern decreases 
increases speed 

the 
of 

2) Through increased practice, specialists have 
increased skill levels. resulting in fewer errors and 
more consistent products. 

3) Given that they are producing pots for 
consumption by others, specialists follow a pattern 
that is known to be tradeable. 

4) In cases where transport of the product is a 
consideration, standardized vessels are more readily 
transported in established carrying devices and 
schemes. 

Each of the four main wares found in Chaco 
(white, gray, red and polished smudged), was subject 
to different production regimes; questions of social 
meaning of each ware influence how eacb is inter
preted, and how the production of each is perceived . 
Redwares and polisbed smudged wares are found in 
similar, relatively small quantities throughout the 
Chaco sequence (Tables 2.1 and 2.6). There is likely 
to have been greater overlap of production area and 
technique in the far more abundant graywares and 
whitewares. After about A.D. 900, a variety of 
wbiteware forms were manufactured, complicating 
studies of regularity of form and social significance. 
Whitewares form the most abundant class in terms of 
oumbers of vessels; their production was probably the 
most widespread and diverse. In terms of numbers 
of sherds. graywares are the most abundant. 
Graywares are foca1 in the following analysis for the 

• 

• 

• 



• 
following reasons: 

1) Metric data are available on four attributes 
allowing a greater range of analytical techniques. 

2) Graywares were produced in great quantity 
within the core area of the system. 

3) Temper distributions suggest that there were 
areas which produced graywares well beyond local 
need (Shepard 1963. 1965). 

4) There is probably less functional variability 
within graywares than whitewares. Graywares had 
numerous functions, but form variety is less tban in 
whitewares. 

5) Graywares are an under-exploited source of 
information about prehistoric lifeways. 

Graywares are generally assumed to be utility, 
non-status vessels, but a case is made here that gray-

• 

wares also bad social significance. Specialization in 
grayware production, especially if graywares were 
largely utilitarian, bas a different significance than 
specialized production of vessels with more restricted 

• 

distributions. Such production is more likely a sub
sisteoce hedge than a service to an elite. Before tum· 
ing to the grayware analysis. the other wares will be 
briefly considered from tbe production perspective. 

Production and supply of redwares fall in a 
special category in the Chaco system. Tbey are 
present throughout the sequence (see Import Section), 
hut always in relatively sma11 quantities. Except for 
a brief period around A.D. 900, when Sanostee Red
on"raoge was made in the Chuska Valley (Peckham 
and Wilson 1964), and not counting vessels with 
fugitive red washes, redwares do not seem to have 
been made in the San Juan Basin south of the San 
Juan River and north of the Red Mesa Valley. Into 
the A.D. 1000s, redwares found in Chaco Canyon 
come mostly from north of the San Juan River, 
probably from southeastern Utah, since they are 
scarce in Totah assemblages. Toward the end of the 
A.D. 1000s, redware sources were south of Chaco 
and in northeastern Arizona. While this steady, long 
distance import may say something ahout specialized 
production in other areas (Ambler 1983), redwares 
are not part of San Juan Basin ceramic production. 
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Whether or not redwares were status items is 
another question. Upham (1982; Upham et al. 1981) 
argues that the distributions of redwares show that 
access to them was restricted in northeastern Arizona. 
In Chaco Canyon, however, redwares are present in 
all time periods at all sites excavated (e.g., Tables 
2.1,2.2, and 2.6). Polychromes, attributed special 
significance by Upham, are virtually absent in the 
Chaco Project collections, but that absence is 
primarily chronological. Redwares were nonlocal, 
limited in number and surely had some significance, 
but their distribution in Chaco Canyon does not 
suggest they were high status goods. In a large 
collection of whole vessels from the Rio Puerco of 
the West, White Mountain Redware bowls (Puerco 
Black-on-red) were the least metrically variable of 
several classes of vessels (foil 1990:284), again 
hinting at standardized production. 

Polished smudged wares have much the same 
history and kind of distribution in Chaco Canyon as 
the redwares. It is probable that early in the Cbaco 
sequence, Lino Smudged was made in the Chaco area 
(thougb it does have coarse sand temper). Most 
polished smudged vessels from Chaco Canyon, 
however, are brownwares likely to have been made 
in the Mogollon area of southwestern New Mexico 
and east central Arizona. Again, these distinctive 
vessels would have been recognized as e,.;tra-regional. 
They probably bad some special significance and 
were produced beyond household need in the outer 
reaches of the system. They do not, however, have 
great significance to the production of pottery within 
the system's core. 

Whiteware Production Attribute Combina-
tiom. In an endeavor to isolate evidence for 
production groups, an analytical procedure was 
devised that examined sherds at the subtype level. 
Whitewares from four major sites were divided into 
groups defmed by type, temper, and mineral paint 
color, while graywares were placed by type, temper, 
and major surface manipulation (e.g., coil 
width-McKenna and Toll 1984; Toll and McKenna 
1987, 1992, 1993). This procedure is similar in 
concept to the smaller groups sought by Hill and 
Evans (1977), Plog (1980a), and Redman (1977), 
but different from each in approach and aim. 
Redman's and Hill's approaches do not take 
advantage of technological/source information in 
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forming sherd groups and aspire to isolating smaller 
production groups. Alternatively, Plog's approach 
(based on surface treatment, Don~geological temper 
and paint type), is likely to operate at a grosser 
production level. 

Tests of these groups, using other variables that 
relate to various aspects of production, gave mixed 
results with both consistencies and inconsistencies 
among sites. That groups do not fall OUI neatly 
makes interpretation more difficult, but it is none
theless useful background to the examination of the 
existence of specialization. Because the attributes 
chosen have a multitude of causes, including time, 
source area, technologica1 variation. and decorative 
tradition, it is oot expected that the results are subject 
to multiple interpretations. The results of these 
analyses may, however. be summarized and an 
interpretation put forth : 

I) Within each whiteware type is a group that 
is much larger than all the others. The group is that 
defined by sandstone temper and black mineral paint 
in all of the mineral paint site-type groups generated. 
If further subdivided by sand grain size, the fine
medium group is the largest. While the temper 
category, ~sandstone, ~ undoubtedly masks source 
variability, it is of relevance that a majority of items 
confonn to a fairly specific group of parameters. 

2) Among the groups large enough to test, 
tbere is usually substantial overlap in all well
represented test attributes. With a large group such 
as that described above (I). overlap is expected. but 
even with smaller groups, forms, designs, diameters, 
and sherd temper content are orten statistically 
similar. When differences are found, the differences 
frequently do not repeat at other sites. 

3) Backdrop of similarity notwithstanding, 
there are some trends that do apparently identify 
production preferences. Perhaps the best example of 
this process is the association of "squiggle hachure~ 
of two sorts, with trachyte temper found at both 
Pueblo Alto and 29SJ 627. This development is one 
of the clearest associations and probably occurs well 
into the production span of Gallup Black-oo-wbite. 
This association and its timing support the suggestion 
that there seems to be some increase in areal defmi-

tion Uuough time. It should be remembered that this 
decorative technique does occur in other groups, 
showing that, while some elements may have been 
used more commonJy by some producers, there does 
oat seem to have been exclusive use by anyone area. 
Exclusive use of specific combinations of elements 
may have existed, but using sherds rather than whole 
vessels; in the absence of hierarchical and deeper 
design recording we are unable to assess whether or 
not specific design and production group 
combinations exist. 

Grayware Attributes. Several approaches are 
taken here to assess the variability in graywares. To 
assess degrees of standardization, which are possible 
indicators of specialized production, these analyses 
examine metric and decorative consistency within 
groups. Each of the foUowing analyses controls for 
type (allowing some time sequencing) and major 
temper group (allowing for some areal placement by 

• 

source): I ) standard deviation and coefficient of 
variation; 2) frequency plots for identification of 
multimodality; and 3) discriminant analysis and • 
multivariate analysis of variance, testing for 
classification by both site and temper. 

The attributes measured are listed below (Figure 
2.18), 

1) Estimated orifice diameter. When sherds 
are sufficiently large, the curvature of the sherd can 
be used to obtain an estimate of the whole vessel's 
orifice diameter. This measurement is some index of 
the size of the vessel, although the correlation 
between diameter and volume is not perfect and 
varies with vessel form (r= .89 for grayware jars; 
Table 2.69; McKenna and Toll 1984: 196; Rohn 
1971:144). 

2) Rim fillet width. A measurement of the last 
fillet of a vessel which was left visible on all 
neckbanded and indented corrugated vessels and 
formed into a rim. This fillet is not visible in plain 
gray vessels such as Lino Gray. 

3) Rim flare. The eversion of Anasazi cor
rugatedjar rirm has temporal significance (see below; 
also Toll and McKenna 1987) and is a prime 
typological criterion for differentiating Pueblo n, • 



• 

• 

• 
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a 

b d 

Figure 2. 18. Metric variables used in grayware studies: A) orifice diameter shown in cross-section of 
whole vessel (this measurement is usually estimatedfrom sufficiently large sherds); B) rim 
fillet width; C) rim flare angle; and D) orijice-to-rim distance . 
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Table 2.69. Whole vessel correlations between grayware metric attributes: jars 
greater than 500 ce. 

Orifice Rim 
Diameter Fillet 

Volume r .888 .]34 

P .000 .489 

" 32 " 
Diameter r .101 

p .0Q4 

" " 
Rim fillet r 

P 

" 
Rim t1a.~ r 

p 

" 
Orifice-to-rim no. 

.... m~" 

Volume " 10,010.3 

Rim diameter mm 32 185.2 

Rim fillet nun " 16.3 

Rim flare degren " 111.8 

Orilice-to-rim mm IS 13 .1 

Height MM , 267.4 

Pueblo n-IJI, and Pueblo III Corrugated. The 
objective measurement of rim flare shows some 
inconsistency in tbe application of this attribute to 
type groups (note the overlap in ranges among types). 
This inconsistency stems, in part, from typological 
placements biased by site because aU sberds were 
analyzed in site groups. Grouping sberds by rim 
flare might have been preferable to using t)'PeS, but 
rim flare is not the only classificatory consideration, 
and type groups have been used. 

4) Orifice· to·rim distance. The orifice is 
defmed as the smallest part of the vessel opening 
rather than the rim itself. In most graywares, the 
distance from the rim to this constricted orifice is 
measurable. 

The table of whole grayware vessel variable 
correlations (Table 2.69) shows higb correlations 
between volume and diameter, between volume and 

Rim 
F1.~ 

-. 103 
.704 

" 
-.003 
.m 

" 
.131 
.623 

17 

minimum 

7<)' 

" 10 

II 

3 

131 

Orifiee 
\0 Rim 

.474 

.074 

" 
.'02 
.057 

" 
-.073 
.796 

" 
.m 
.364 

" 

maximum 

21 ,220 

2" 
34 

" " 38' 

.982 

.003 , 

.993 

.001 , 
-.202 
.798 , 

(IJ 

IIJ 

~ 
67.2 

30.2 

35.9 

26.6 

80.9 

43 .0 

height, and between height and diameter (note that 
very few vessels were measured for height) . The 
other metric variables show JittJe or no relationship to 
vessel volume. showing again that they probably 
monitor variability other than vessel size. Most of 
the sample of whole vessels is Pueblo U Corrugated 
and earlier (as seen in rim flare mean and range). 
Tbe vessels are from tbe same sources as those 
discussed in the Ceramic Group Definitions 
(Appendix 2A), but includes only vessels with 
volumes greater than 500 cc. The whole group 
contains two vessels smaller than 400 cc in volume, 
which probably belong in a different functional 
category. 

Because of the nature of the data. the analyses 
that follow make a number of assumptions. In an 
effort to minimize repetition of caveats. necessary 
recognitions are as follows: 

• 

• 

• 



• 

• 

• 

1) The analyses are based only on rim 
attributes, which in tum are based 011 estimates from 
sberds. Measurements from entire vessels are rar 
more reliable and more likely to have functional as 
well as production meaning. 

2) The temper discriminations are grosser than 
desirable and not comparable in comprehensiveness. 
That is, mcbyte is likely to be from a fairly specific 
location while "sandstone" is from a potentially much 
larger area. Chalcedonic sandstone is potentially 
either intermediate or from an area as specific as that 
for trachyte. 

3) Analysis of any sort based on such attributes 
is extremely preliminary , but if patterning may be 
found at this crude level, it is suggestive that better 
cootrolJed studies might weU refine and elaborate the 
patterns discernible. 

In using these measurements for assessing 
variability through time, either singly or in com
bination, it is, of course, important to know 10 what 
extent they are independent. Table 2.70 shows 
Pearson's correlations within types and indicates the 
frequency with which pairs of given attributes could 
be recorded for individual items. On the whole, 
correlations between measures are quite low; 75 
percent are less than 0.3 and all are less than 0.7 . 
Over half are significant, but this stems from 
relatively large sample sizes and the low values 
suggest that, in most cases, the attributes are 
measuring aspects of tbe pottery that are different 
enough to be of interest. In all of the types with less 
flared rims, the highest correlation is between rim 
flare and the orifice-to-rim distance, including the 
two largest values of the coefficient (.570 and .655). 
The orifice-to-rim distance values for these types, 
especially those prior to Pueblo II Corrugated, tend 
to be very small as do the rim flare values (Table 
2.71B,C). Clearly, as the flare increases, there tends 
to be a greater (though still small) distance from the 
rim to the orifice. In the later corrugated types 
(Pueblo n, Pueblo II-m, Pueblo III), tbe correlation 
of orifice-to-rim with rim fillet width is stronger, 
reflecting the tendency of the point of rim flexure to 
be at the base of the fillet in these types. It is notable 
that there is Dot a stronger negative correlation in 
Pueblo II-m and Pueblo m types between flare and 
orifice-to-rim distances because vessels with more 
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everted rims seem likely to have shorter orifice-to
rim distances. 

With respect to sample size, it is apparent that 
rim flare and orifice-to-rim distance are the least 
often recorded, followed by diameter estimate. Rim 
fillet width is substantially more often available in 
every type since it can be measured on almost any 
corrugated rim sberd (Table 2.70). In most types, 
the least frequently co-occurring pair of attributes is 
flare and orifice-to-rim, though flare and diameter 
attributes are less frequently measured in some cases. 
The orifice-lo-rim measurement was little used in 
most project analyses because it was assumed to be 
very close to the fillet measurement. This assump
tion is not reflected in the correlations, but the 
distributions and correlations with rim flare make it 
evident that it is not a useful measurement in tbe 
early types and that rim flare is perhaps of question
able value. All of the measurements seem best suited 
to Pueblo II-III and Pueblo III Corrugated, although 
the relatively high correlation between orifice-to-rim 
and fillet width in Pueblo II (r=.53) suggests some 
redundancy. In the multivariate analyses, only 
Pueblo II-III Corrugated showed maximum group 
discrimination when all four rim variables were used, 
further suggesting that these variables are better 
suited to some periods than others. 

If it could be safely assumed that the point of 
rim flexure was always at the base of the rim fillet, 
the three measurements (fillet width, rim flare, and 
orifice-to-rim distance) would be in a trigonometric 
relationship. The fillet width would be the 
hypotenuse length, tbe orifice-to-rim distance one 
side, and the flare the angle between tbe two; 
however, the fillet-bYJlOlenuse assumption may not be 
made, and the correlation coefficients show that no 
simple relationship allowing prediction of one value 
from another exists. The correlation between fillet 
and orifice-to-rim is best for Pueblo 11l Corrugated 
(r = .53), which is the most everted rim form, 
showing that the point of flexure in widely flared pots 
does tend to be at the fillet base, but not in earlier 
vessels. It is possible that a more complex mathe
matical relationship exists. 

Perusal of coefficients of variation (CV) shows 
tbat several categories may be formed using this 
measure (fable 2.71). Both flare and orifice-Io-rim 
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Table 2.70. Correlations between grayware metric attributes for entire 
analysis sample. 

Orifi~e 

Diameter Fillet Flare to Rim 

Wide Ned:baAded 
Diameter (lOll) 206 149 IS' 
Fillet . 161 ' (243) IS. 16' 
R.~ .09' .003 [lS4] 148 
Orifiee·t.o-rim .067 -.03 1 .470' (166) 

t:!arrow Nedr.banded 
Diameter [SOS] '02 298 339 
Fillet .246' [57 1) 307 35O 
Flare - .014 .118' [J08] 30' 
Orifiee-to-rim .097 .251' .656' (351) 

Ne~k: COfT\IgBlcd 
Diamete r (174] 17. 123 13' 
FiUet .187" 1194J 127 140 
R.~ -,201' -.089 [1 27] 123 
Orifice-to-rim . 123 .034 .434' [1 40) 

fO COrrulj;lted 

Diameter [875] 86' '04 612 
Fillet .293' [1(05) 622 63' 
Flare -.020 .202' [622) ,0> 
Orifice-to-rim .245' .422' .,,.. [634] 

PO-ill COmlKIlcd 
Diameter (211) 209 160 163 
Fillet .202' (222] 162 '" Flare -. 182' .058 1162) '" Orifice-to-rim .308 .255' . 199- [1651 

flU Corrullated 
Diameter (96) " 83 " Fillet .32\' (1 02] " 88 
Flare -.273' -.1 14 (86] 86 
Orifice-to-rim .357" .529"- -.037 188) 

Table sel·up: foJ 0 0 0 , foJ 0 0 , fof 0 , , , fof 

where: 
Inl i. the number or $p~imenl ror which there is a meailUremenl. 
n is the number of specimens for which the paired anribute. are meuured. 
r i8 the Pearson'. correlation coeffic ient betwoen the anribulU . 
• = r v. lue. sig nificant at < .OS . 

have very high values (greater than 40 percent, or 
even 60 percent) in the earlier types in most or all 
temper groups. These high va1ues contrast to groups 
of values in the 20 percent to low 30 percent range in 
the later types. While these percentages are all 
considerably greater than those Thomas (1976:84) 

says indicate inclusion of several biological categories 
in a sample, it is an index of the usefulness of certain 
of the measures. 00 this basis, there is a consistency 
in all diameter and fillet measurements, except that 
the CV for rim flare is less than 40 percent only in 
Pueblo II, Pueblo "-III , and Pueblo III Corrugated 

• 

• 

• 
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MelD Sl.Indud Range Standud CV 
Temper Group No. om Deviation om Eno, • 
6,. Rim Qllmelc[ 

Wi!i!! ~"kb.ndcd "8 17.6 4.41 7·35 .1I 25.4 
S .. ndllOne 146 17.7 4.51 ' ·)5 .37 25 .S 
Cbalc:edonic aandlltQne " 17.8 4.82 9·30.5 .78 27.2 
Trachyte \9 17.0 3.86 7-24 .89 22.7 

Nlrrow Neel:banded SOS 18.0 5.31 5-35 .24 29.6 
Slndlllone ,., 17.7 s.1S 5-35 .30 29.2 
Cbalccdonic IoIInd , lOno 72 17.2 5.63 5.5-35 .66 32.7 
Trachyte 92 19.7 5.64 7.5-33 .59 28.6 

~eck ~(m1lglled 174 18.2 5.29 6.5-35 .40 29.1 
Sandstone 93 17 .8 5.18 6.5-35 ." 29.1 
Chalcedonic .. ndllOnc \9 18.4 5.32 8.5-26 1.22 28.9 
Trachyte " 18.1 5.88 9-35 .88 32 .S 

Pll e onug_ted '" 21.2 5.54 ' ·35 . \9 26.1 .......... 333 20.6 5.36 7-35 .29 26 .0 
Chllcedooic ... ndltorx: 43 21.2 S.46 8-33 .83 25.8 
Tnchyt.c 283 21.7 5.29 ' -35 .3\ 24.4 
Tnchytc+u.ndltone 29 22.0 S.64 8-35 1.05 25 .' 

fU-UI eonugated 21\ 21.3 S.46 7-35 ." 25.6 

• Sandstone " 20.2 5.39 7-32 ." 26.7 
Tnchyte 89 22.5 5.51 8-35 .58 24.S 

pm Corrogated " 16.7 5.59 ' ·33 .57 33 .6 
Sandstone " 1.'1 .11 5. 16 7-33 .74 32.6 
Trachyte 22 20 .1 .'i .SS 9-33 1.18 27 .6 

B. Rim Fillet Width 

Wide Ncekb.ndcd 243 16.4 3.36 9-29 .22 20.4 
S.ndnone 164 16.5 3.18 10-29 .2S 19.3 
Cbalccdonie Jandltonc 47 16.3 3.63 9-26 .53 22.3 
Trachyte 2S 16.4 4.21 10-28 .84 25.6 

~lrroW Neckblndcd S7t 15.6 4.03 6-42 .17 25.8 
Sandstone 327 15 .0 3 .81 7-33 .21 25.4 
Ch.alcedonic "oollone ,. is.9 3 .2 1 9-24 .36 20.2 
Trachyte 104 16.3 3.96 6-25 .39 24 .' 

Nee); Coml,i:lled 194 14.3 3.59 6-27 .26 25.1 
S.ndstone 10' \4. 1 3.65 7-27 .3S 25 .8 
Chalccdonic .. ndlUlne 21 15.2 3.86 8-22 .84 25 .3 
Tnochytc 48 14.1 3.55 6-22 51 25 .1 

PII Corrugated 1,005 21.& 6.20 8·53 .20 28.5 
Sindstone 401 23 .' 7.04 10-53 .3S 29.6 
Ch. lcedonic Mndstonc S\ 21.8 6.39 10-38 .90 29 .3 
Trachyte 332 20.2 4 .61 10-38 .2S 22.9 
Trachytc+A ndllOnc 29 20.1 ' .25 13-30 .79 21.2 

pu-m Corrugated 222 22.4 6.76 6-SO ." 30.2 
S.nd.none " 24.3 8.33 7-50 .87 34.3 
Trachyte 92 20.9 4.65 6-37 .48 22.2 

• pm Corrur;lIed 102 \9 .7 6.42 6-31 .64 32.6 
S4ndllone " J8.S 6 .30 6-34 .86 3J .5 
Trachyte 23 21.2 6 .41 6-30 1.34 30.2 
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M.~ sa"",", Range Slllndaro CV 
Temper Group No. .m Deviation .m E=, ~ 

C. Rim FI,!! 

Wide ~e.:kb.nded I" 111.1 7 .91 2-4' .64 43.6 
S.ndlltone 106 17.9 '.44 2 .. , .n 41.6 
Ch.leedonic aandttone 31 20.4 '.0<> ... , 1.12 47.0 
Trachyte 12 16.3 6.93 7-27 2.00 42.4 

~.~ Neckbanded 311 18.5 7.88 4-42 A' 42.6 
Slndlitone lSI 18.6 8.1 4 4-42 .60 43.7 
Chalcedonic sandstone 43 16.4 7.75 '''I 1.18 47.1 
Trachyte " 18.0 ' .99 5-34 .93 38.9 

tieck CorrugMcd '" 19.7 ILlIl ' .. I .n 4\.4 
Sandstone 68 21.4 8.41 '''I 1.<12 39.3 
Ch.icedonic aandstone 13 12.8 7.41 6-31 2.06 57.7 
Trtlchyu 32 19.4 7.55 6-31 1.33 38.8 

PO C0m!&!ted .22 25 .. 7.60 , .. , .30 29.9 
Sandstone 231 27.0 '.66 , .. , .'0 28.4 
Ch.Jcedonic sand~ 29 21.4 8.93 ,-40 1.66 41.8 
Tnchyte 210 25.6 7.47 ... , .52 29.2 
Trachyte + IUldlione 16 24.9 6.93 8-35 1.73 27.8 

PD-m COm!l:aled 162 33 .9 6.98 12-57 .55 20.6 
S.ndlItone 69 35.S 7.84 12-51 .94 22.1 
Trachyte 68 32.4 ' .02 15-43 .n 18.6 • pm COmlgBlcd 86 42.S 11.01 22-65 .86 18.8 
Sandstone 43 42.4 8.84 22-63 1.35 20.8 
Trachyte 22 41.1 6 .92 25-52 1.48 16.8 

0, Orifice 10 Riml2istanee 

Wide Neckband~ 166 , .• 3. 16 1-17 .24 56.6 
Sandstone '" ,., 3 .28 1-17 .30 55.8 
Chalcedonic sandstone 31 ' .1 2.66 1-11 A8 52.2 
T .... chyte 13 4A 3.02 1-11 .84 68.8 

Narrow NeckJ2anded '" ,., 3.90 1-28 .21 65.7 
Sandstone 208 '.0 3.92 1-23 .21 65.8 
ChII lcedonic sandstone 52 '.2 4 .27 1-28 .59 82.6 
Trachyte " '.8 3.45 I - IS .45 59 .9 

Neck COfTUlla!ed 140 ' .4 '.00 1-4' .51 81.2 
S.ndstone " ,., 5.12 1-32 .58 64.6 
Cbalcedonie sandstone " 4.' 4.45 1-18 1. 15 98.2 
Tnchyte 32 '.8 ' .n 1·25 1.01 84.0 

PD Conug.!ed 634 13.0 7.14 I .. ' .28 54.8 
Sandstone 23' 14.3 7. 17 1-4' .41 50.0 
Chalcedonic .a.ndMone 32 '.8 7.76 1-28 1.37 78.8 
T .... chyte 212 13.5 7.36 I'" .51 54.7 
T .... chyte+aandlilone 18 12.9 6.61 1-28 1.56 51.1 

PO-ill Conullaled 165 16.1 5.68 , ... A4 35.3 
Sandlltone '0 15 .8 5.62 6-30 .61 35.~ 
T .... chyte 69 16.5 6. 13 , ... .14 37.1 

pm Corrugated 88 16.8 6.35 1-35 .68 37.8 
Sandstone 44 15 .4 '.92 1-33 .SO 38.4 • Trachyte 22 19.4 6.14 9-3 1 1.31 3 1.7 

• Only jlrs and only groopi of Un or more Ire included. 
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and that the orifice-to-rim distance CV is less than 40 
percent only in Pueblo llAllI and Pueblo III 
Corrugated. 

1bere are a number of cases in the earlier types 
with rim flare measurements that are outside the 
"normative" range of values; that is, these earlier 
vessels on the whole tend to have vertical walls with 
little flexure near the rim. The small percentage 
showing greater rim flare may be the result of some 
or all of the following: attempting to measure sherds 
smaller than the minimum size required for accurate 
flare readings. coding error, typological assignment 
inconsistencies, or real variability. Removal of cases 
considered extreme would obviously reduce the 
observed variability, but lacking a c~by-case reas
sessment, the items have been left in the analyses. 

Simple Variability in Graywares
Modality and Variation. Because of the compli
cations involved with statistically testing variancc in 
samples of different size, the descriptive statistics for 
the variables used are first discussed on their own 
merits. Levels of significance and contribution lo 

explanation will be found in the multivariate section. 
Examination of variability in an attribute at a time 
promotes a more fundamental understanding of the 
data before launching into the mysteries of 
multivariate space. The primary means of com
parison bere is the coefficient of variation (CV), 
whicb expresses the relationship of the standard 
deviation to the mean as a perceot. Longacre et al. 
(1988) also used CY in their study of ceramic 
standardization. In a later study, Longacre and his 
colleagues (Kvamme et a1. 1996), argue that 
distributions should be tested for normality and tbat, 
in the likely event that the distribution is nol normal, 
statistical techniques designed to account for oon
normality should be used; such corrections have not 
been employed here. 

With increases in architectural complexity and 
population size, more and more speciali.zation in 
various roles within the Chaco region is likely until 
sometime in the early A.D. llOOs. If specialization 
developed in the system, and if standardization is a 
valid expectation with this level of specialization, 
there should be reduced variability in at least some 
production groups through the Pueblo II-III part of 
the ceramic sequence in Chaco Canyon. 
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Rice (1981) and others suggest that specialized 
producers may also be manifested in their products as 
modes in distributions, with modes representing 
distinctive producers. If there were marked 
standardization of vessel sizes, it should appear as 
modes in diameters, although functional size groups 
are likely to be present as well (Longacre et a1. 
1988). Modality is a statistic that is often invoked 
but rarely well defined. In many archeological 
samples (especially the smaller ones), there are 
numerous RpeaksR in a distribution, and distributions 
containing two major peaks of identical size jlre rare. 

Because it is based both on frequency cutoffs 
and intervaJ definition, recognizing "multimodalityR 
is, therefore, somewhat subjective and arbitrary. 
Table 2.72 summarizes a series of frequency plots by 
showing the number of peaks above cutoffs of 10, 15 
and 20 percent. A RpeakR is defined here as a point 
at which there is a bigher percentage than in either of 
the adjacent intervals. Thus, a normal distribution 
bas only one peak, but the more usual, less smooth 
archeological cutve has several, depending on cutoff 
level. All of the frequency distributions use groups 
of measurements, and the manner in which data are 
grouped is clearly critical to the final appearance of 
the graphs. The groups used are sufficiently large to 
produce lines with some definition of trends. The 
groups represent physical size increments that are 
quite small. For diameter estimates, four measure
ments representing a totaJ o f 1.5 cm are grouped 
(e.g. , 17.0, 17.5, 18.0, 18.5 em). FiUet widths and 
orifice-to-rim distances have been grouped into 3 mm 
groups (e.g., 8, 9 , 10 mm). Rim flare was placed in 
3° groups (e.g., 7°, 8°, 9°). The column labelled 
"Intervals ~ 15%· shows the number of points at or 
above 15 percent, whicb gives an idea of distribution 
shape. Fifteen percent was chosen as a cutoff 
because several distributions contain no intervals of 
20 percent, while many types contain numerous 
intervals greater than 10 percent. Only type-temper 
groups containing samples of at least 20 are included. 

Rim Diameters. The only metric 
variable which can be compared for all the graywares 
is the estimated rim diameter. Diameter is, to some 
degree, correlated with size, whicb in tum, relates to 
function. Because it is virtually assured that gray
ware jars were intended for a variety o f functions 
throughout the sequence, variability is expectable 



Table 2.72. Distribution summary for Chaco grayware metric attributes showing number of peaks III various --.l 
cutoff percentages and number oj points above 10% and 15% where type and type-temper ... 
samples are 20 or more. () 

:r 
~ 

8 
Rim Diameter Rim Fillet Rim Flare Rim 10 Orifice ~ Peaks ~ Pointll ~ Pealea ~ PoinL< <;!: Peaks ;0: Points 2: Peaks~ Poinl5 ~ 

\0 15 20% 10 15 % to IS 20% 10 1S% 10 IS 20% 10 15% 10 IS 20% 10 15 % iil' 
" -~ 

Wide Neckhanded 2 S 2 4 2 0 S 2 I' 4 3 
Sandstone 1 1 1 S 2 4 2 
Chalcedonic IIIIndslonc 3 2 2 S 2 4 2 

Narrow Nc",kbanded 0 S 1 2 4 2 2 0 4 I ' 4 3 
Sandstone 1 1 0 S 2 S 2 
Chalcedonic ""ndstone 2 2 1 4 2 1 1 1 4 3 
Tnchyte 2 2 0 4 2 2 2 2 4 3 

Ned;: Corrol.ted 3 0 S 1 4 2 2 , 0 4 2 I' 3 3 
&lndstone 3 2 0 S 3 1 4 2 
Chalcedonic IIIIndSIOnc " 2 1 S 4,' 3 3 4 3 
Trachyte 2 2 0 4 2 4 2 

PII COlTUgated 1 0 S 1 4 2 1 0 4 2 1 0 4 2 
Sandstone 0 0 4 0 , 1 2 1 0 4 2 2 2 0 4 3 
Chalcedonic N n,blonc 1 0 4 2 3 3 3 0 0 S 0 2 2 1 3 3 
Trachyte 2 1 0 4 2 4 2 2 , 2 2 2 0 , 2 

Trachyte + ... ..dslone 3 3 4 3 4 3 • • • • • • • • • • 
PlI-ID COITUilated 0 S 2 2 4 3 0 S 3 4 3 

Sandstone 2 1 4 2 3 2 1 , 4 3 
Trachyte 3 0 S 3 3 2 0 S 4 4 2 

pm COI'T\Igaled 2 0 S 2 3 3 S 3 2 1 3 2 2 2 2 4 3 
Sandstone 2 2 0 4 3 3 2 S 2 2 2 4 3 2 2 2 4 3 
Trachl!!, 2 2 S 2 2 2 4 3 2 2 4 2 4 2 

• n < 20. 
o heavily skewed lelt . 
~[]n=19. 

For 0'1, IICC Table 2.73 A, D. 

• • • 
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in all time periods. 

There are sufficient numbers of Lino Gray jars 
and tecomates to consider both forms here; further 
subdivisions are also possible. There are several 
classes of sandstone temper that were provisionally 
recorded for Lino, as well as the surface treatments 
fugitive red (Lino Fugitive) and polished (Obelisk 
Gray). With these subdivisions. the "Lino" group is 
more finely divided by both temper and form than are 
any of the subsequent groups. This unequal treat
ment has the advantage of maximizing the chance tbat 
groups with low variability will be encountered in 
this earliest group. Sandstone tempers constitute the 
great majority of all the Lino pottery in tbe collec
tion, and figures for sandstones treated as in the later 
types are also given in Table 2.73 as -lumped 
sandstone. " 

The coefficient of variation values for the ten 
Uno groups are quite erratic, ranging from 24.7 per
cent to 40. 1 percent. 'The frequency distributions for 
these groups are quite uniformly smooth curves, with 
one major peak at 8 to 10 cm and a tail to the right, 
beginning around 14 cm. At face value. the combi
nation of relatively high variability and single peak 
curves suggests numerous producers making vessels 
within a fairly specific size range. There are several 
notable aspects of these diameter distributions: 

1) Compared to actual diameters of later types, 
the Lino diameters look very small. The means are 
arOlUld half those of the later types and the upper end 
of the Lino ranges are less than some of the later 
means. This does not, however. mean that there 
were no large vessels during the period when Lino 
was used. The tecomate fonn, which constitutes 61 
percent of the items shown in Table 2.73A, has a 
different orifice-size relationship than later gray jars 
because of the necessary constriction of the orifice 
(Figure 2A.l). The correlation between orifice 
diameter and volume is surely less than tbat for 
corrugated jars. hut measurable examples are few. 
The Chaco Project assemblage contains few whole 
Lino vessels, but the volumes from a tecomate 
(13,880 cc) and two jars (17,370 and 19,490 cc) are 
in the range of substantial corrugated jars, although 
not as large as the largest, which reach 25,000 cc or 
more. While there are forms similar to later gray 
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fonns (e.g., Roberts 1929:111. 29d), many have long 
necks, more akin in form to later whiteware ~ollas· 
than to later grayware jars; thus, they also have 
different, probably less direct relationships between 
orifice and volume. 

2) The large coefficients of variation for these 
groups relates, in part. to the smaller meaDS, but also 
presumably signify greater variability. It is notable 
that several of the subdivisions shown in Table 2.73A 
show lower CV values, suggesting that these groups 
may represent more specific functional and/or 
production groups. The largest samples with rela
tively lower CV values are surface treatment 
groups-Lino Fugitive jars and polished tecomates. 
While the ~Gallup Sandstone" tempered tecomates is 
a relatively large group with a low CV, the Gallup 
Sandstone jars (n=10) have the highest CV of any 
group. The kOjo Alamo Sandstone" tempered jars 
show the smallest CV of any group (with a sample of 
only 16). while the large group of tecornates (n = 41) 
is more variable. The pattern of variability in these 
two provisional temper groups is, therefore. reversed. 
Opposing interpretations of this pattern are possible. 
On the one hand. it could be suggested that each 
temper does represent a production area and that the 
"Gallup Sandstone- temper users specialized in 
tecomates, while the · Ojo Alamo Sandstone" users 
produced jars; this is supported. in part, by the 
presence of a small number of apparently highly 
variable Gallup Sandstone-tempered jars. On the 
other band, the mixed variability may be merely the 
result of sample sizes, indicating that variability is not 
predictable on these bases. The relative numbers of 
vessels in groups, in part, support the interpretation 
that different groups are represented. There are more 
Ojo Alamo tecomates than jars with Ojo Alamo or 
than tecomates with Gallup temper. Blaming the 
pattern on sample size is the more conservative and 
most easily supported interpretation. Intermediate to 
these interpretations is the suggestion that there was 
some temper selection according to intended vessel 
function so that the same potter might have produced 
vessels falling into different temper groups. The 
number of uncontrolled variables show that a simple 
explanation is once again tiable to be, at best, only a 
partially accurate one. These data are obviously 
insufficient basis for any conclusion, but their 
importance is tbat they do constitute a suggestion of 
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Table 2.73. Lino and Obelisk Gray jar and tecomate diameters by type and temper group. 

A. Means groups of 10 or more only. 

T ype- rorm Overalll Mean Su.ndard RaDic Standlrd 
TempuGroup No. ,m Deviation ,m Em" CV' 

Lino h ra 143 9.' 3.50 2.5-23 .29 37.0 
Sandstone 74 9.' 3 .82 3.5·23 .44 40.1 

"Ojo Alamo" sandllone l' '.9 2.02 4.5-12 .,. 22.' 
"Gallup 'lIIndlltone 10 •. , 3.70 !i-\8 1.17 43 .5 
Iron oxide ~ndSlOne I. 9.' 3." 6-17 .76 31.2 
lAlmped .. ndstone 106 9.3 3.50 3.5-23 .34 37.7 

LillO Fuitive Jar. " ' .1 2.02 4- 12 .38 25 .• 
Undifferentiated sandstone 11 ••• 2.11 5.5-12 ... 24.4 
Lumped lIIodlilonc 26 ' .2 2.00 4-12 .39 24 .4 

Obelisk Jars 12 ••• 2.61 4.S-13 .7S 32.6 

Lino Tecomates 257 9.9 3." 2.5-21 .2. 32.6 
Undifferentiated umbtone 127 9.' 3 .21 2 .5- 19 .29 335 

"Ojo Alamo· uoolt(lne .1 10.1 3 .24 4.5- 18 5 1 32.1 
"Gallup' &amblone 34 10.8 2.67 5.5- 19 .46 24.7 
Iron oxide .. ndlltOne 29 10.6 4 .13 5-21 .78 39.0 
Lumped u.odSione 212 9.9 3.13 2.5-19 .21 31.8 

Obelisk TecollUltei 34 ••• 2.18 5 .5-15 .37 24.7 
Undifferentiated sandstone 27 9.1 2.26 . 5.o'i-15 ... 24.8 

B. Diameter distribution summary (modes); groups of20 or more only. 

Temper Group 

LillO ljlrll 

Sandstone 
Lumped aandJ\.One 

L illO Fugitive lin 

pno TecolJulle. 
Sandstone 

"Ojo Alamo" Mndstone 
"Gallup" A lldstone 
iron o;tide sandstooe 
Lumped aandstooe 

Obelisk Te<:olT\$tes 
Sandstone 

Peab i!; 

10 15 20% 

1 1 
1 1 
1 1 
2 2 

1 
1 

3 2 2 
1 1 

PoillQ iii 
10 15'.\ 

4 3 
3 3 
3 2 

4 2 

• 3 
4 3 
3 3 
3 2 , 2 
4 3 

3 2 
3 2 

"Lumped andlltone' is the combilloll.tion of undifferentiated. "Ojo Alamo," "Gallup," 
and other andstonel later coded .. undifferelltilU:d (does not inc lude iron oxide). 

CV % vllues in A Ire calculated with meant and deviation value. with greater 
precision than th~ lII'Iown. 

some production differentiation in the earliest phases 
of ceramic production in the Cbaco region. 

Using the Lino variety values as a baseline, it 
can be seen that the variability in subsequent types' 
diameters is consistently, but never dramatically, Jess, 

and considerably less em.tic (fable 2.71A). Remem
bering that the CV extremes on the table form a light 
range from 22.7 perrent to 33.6 percent, some trends 
may be noted. Importantly, the earliest type, wide 
neckbanded, bas the overall the lowest orifice 
diameter variation, folJowed by bigher variation of a 

• 

• 

• 



• similar magnitude in the two subsequent neck
decorated types. The two types concurrent with the 
system's peak, Pueblo II and Pueblo II·m 
Corrugated, both show reduced variability, with the 
latter type showing the least variability since wide 
oeckbanded. The latest and least well-represented 
corrugated type, Pueblo III Corrugated, bas the 
highest CV values. Within all but one of the type 
groups (neck-corrugated) the trachyte subset bas the 
smallest CV for the t)'Pe. The difference is usually 
a question of a percentage point or two. What seems 
most significant about the trends, both through time 
and among tempers, is their consistency rather than 
the size of the differences. Another consistent feature 
of the trachyte-tempered portions of narrow neck
banded and later corrugated types is that they all have 
the largest mean in the type by 1.5 10 2 em. In both 
wide neckbanded and neck-corrugated. the temper 
group means are all quite similar. but chalcedoruc 
sandstone is tbe largest in both. As previously 
discussed, this consistency is not apparent in the Lino 
groups. 

• 
Thus far , onJy the summary characteristics of 

the component groups have been discussed, which, of 
course, may easily mask relevant aspects of the actual 
distributions, particularly if there are multiple modes. 
Generally speaking, the larger the sample of 
estimated diameters, the more nearly normal the 
curve looks. On one level, this is pure statistical 
expectatioo. for a random populatiog. 00 the produc
tioo. level, the normal distribution argues against there 
being either discrete producers or consistent func
tional groups. As can be seen from the summary 
distribution table (fable 2.72; also Figure 2.19), the 
diameter distributions tend to have severa] low and 
one moderate (15 to 20 percent) peak. There are a 
few distributions that tend toward multimodality; the 
most consistent type in this regard. is neck-corrugated, 
with peaks in all tempers at 9 to 12.5 cm, 17 to 20.5 
cm, and 23 to 26.5 cm (Figure 2.198). Among 
tempers, cbalcedoruc sandstone in each of the three 
earlier types shows a tendency toward several size 
modes, but the samples of this temper are never as 
large as might be wished for tbis purpose. 

Rim Fillet Width. This variable is 
far more consistent in the three earlier types 
(excluding Uno) than is rim diameter, as can be seen .both in the distribution summary and the CY values, 
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but as variable or more so in the three later types 
(fable 2.718 and 2.72; Figure 2.20). Some of the 
patterns discussed for diameters recur in the fillet 
cba.racter-istics in spite of the maximum correlation 
of .32 between these two measures (Table 2.70). 
The three neck-decorated types are statistically 
similar and smaller than the three overall conugated 
types. Pueblo II and Pueblo II-lII Corrugated are 
very similar in fillet width distribution, and Pueblo 
m Corrugated is similar but contains more cases with 
narrower fillets. Once again, the within-type dif
fereoces in variation are slight and the least variable 
temper group is inconsistent in the three earlier types. 
Trachyte~tempered Pueblo II, Pueblo ll-llI and 
Pueblo III Conugated, however, again have the 
smallest CY's for each type, substantially so for 
Pueblo II and Pueblo JI-rn. As is also true in the 
diameter distributions, the Pueblo II trachyte and 
trachyte and sandstone groups are very similar, 
suggesting that the distinction may not be separating 
production groups. In terms of actual size, each set 
of type means is quite consistent, although the 
trachyte examples are smallest in half of the types. 
There is a gradual decrease from wide neckbanded 
through neck;;:orrugated, with a major increase in 
mean beginning with Pueblo II Corrugated. 

Most of the fillet width frequency plots have 
high, single peaks. The two oeckbandOO distributions 
are remaukably similar, as are those for Pueblo II and 
Pueblo II-III Conugated. In the pre-Pueblo 1lI 
Corrugated types the two minor exceptions to this 
apparent uniformity are in narrow neckbanded 
trachyte (two ~peaksM around 25 percent at 14 to 16 
mm and 19 to 22 mm), and the smaller chalcedornc 
sandstone neck-conugated sample (n=21. lesser 
peaks on either side of a 52 percent peak at 14 to 16 
mm). The comparatively erratic Pueblo III 
Corrugated group is smaller, but suggests several 
modes overall, with two for trachyte and three for 
sandstone. Both the greater variability and the more 
jagged frequency plots are, perhaps, most significant 
in that they repeat the pattern of the Pueblo III 
Conugated rim diameter statistics. 

Rim Flare_ As discussed above, 
there is so much variability in rim flare and orific;e.. 
to--rim distances in wide and narrow neckbanded and 
neck;;:orrugated as to make them suspect 
measurements for these types. The rim eversion 
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Figure 2 . 19. Frequency distributions jor grayware jar orifice diameters of A) neck-corrugated (overall 
n=J60. group n range 19 to 93), and B) Pueblo II Corrugated by major temper type • 
(overall n is 606, range 29 to 331). 
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Figure 2.20. Box plot of rim fillet widths in types with fillets. Only jars are shown, counts afe: 

Wide Neckbanded 
Narrow Neckbanded 
Neck Corrugated 
Pueblo Jl Corrugated 
Pueblo 1l-/lI Corrugated 
Pueblo /lI Corrugated 

242 
571 
194 

1,005 
222 
102 

In notched box plots the box top and bottom Jines represent the interquanile range (25 to 
75 percent), the line within the box is at the median; if the notches of two boxes do not 
overlap. there is a,95 percent chance that the samples afe different on the measurement 
in question (Chambers et al. 1983:60-63). Range of values is shown by lines outside 
boxes, extremes and [statistical} outliers are plotted individually. 
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measurements for the three types have several things 
in common: 1) the mean flare for these three types 
increases very slightly through time; 2) all three 
distributions are skewed left; and 3) narrow 
neckbanded and neck-<::crrugated show erratic tails to 
the rigbt, each with a peak at 22° to 24°. The 
transitional nature of Pueblo n Corrugated is 
suggested by its single peak at 220 to 24° and its 
closer approximation to normal. due to the presence 
of far more items to the right. Pueblo 11 Corrugated 
is closer to narrow neckbanded and neck-corrugated 
than to Pueblo II-ill Corrugated, although there is 
little overlap between tbe neck decorated types and 
Pueblo II-ill Corrugated and considerable Pueblo II
Pueblo II-m overlap. The overlap between Pueblo IT 
Corrugated and Pueblo OJ Corrugated is less tban 
that between narrow neckbanded' and Pueblo II-Ill. 
Figure 2.2\ shows the progressively greater rim flare 
in corrugated types by smoothing the internal 
variability into 10" groups. 

The two major Pueblo II Corrugated temper 
groups, sandstone and trachyte, are very similar to 
the overall distribution and to olle another. The 
cbalcedonic sandstone group is small (0=28), but its 
distribution is much more similar in mean, variation, 
and frequency distribution to those of the earlier 
types than to the rest of Pueblo n Corrugated. This 
similarity is not present in the diameter and rim fillet 
measures, but is present in the orifice-to-rim distance 
(flare and orifice-to-rim are relatively highly corre
lated in Pueblo 0 Corrugated; r=.57). Because this 
temper reaches its highest relative frequencies before 
Pueblo II Corrugated in the Chaco sequence, these 
metric similarities with earlier types suggest two 
possibilities: 1) the bulk of the cbalcedonic Pueblo 
II Corrugated is temporally early Pueblo [[ 
Corrugated; and 2) the producers of chalcedonic 
sandstone-tempered pottery were more conservative 
than others in the system. In view of the abundance 
of this temper in earlier contexts, the fanner seems 
more likely, but absolute dating of the pottery is the 
only true (if absent) arbiter. 

The consistency of rim flare measures in Pueblo 
II -Ill and Pueblo 111 Corrugated stands in marked 
cootrast to the preceding types. This stems in large 
part, of course, from the fact that rim flare is the 
primary criterion for identifying these types, making 
the cultural implications unclear. Flare does correlate 

with context and time (Figure 2.21; ROM 1911:130-
141; Toll and McKenna 1987:117-125), further 
muddying the production picture. Once again, 
however, within the -types- used here, temper should 
vary independently. In both Pueblo II-Ill and Pueblo 
m. the trachyte CVs are less than those of sandstone. 
repeating the pattern from diameter and fillet width. 
In both types. the trachyte mean is somewhat less 
than the sandstone mean, suggesting a metrically 
distinctive, but on the whole, similar production 
group. Both of the Pueblo ll-III temper plots are 
rather broad and Hat, while especially the sandstone 
Pueblo In plot is more markedly peaked. 

Orifice-to-rim Distance. The 
strongest between-measure correlations in the types 
wide neckbanded through Pueblo n Corrugated are 
between rim flare and orifice--to-rim distance (Table 
2.70). The orifice-te-rim distributions (Figure 2.22) 
for all these types are heavily skewed left with a 
substantial tail only in Pueblo II Corrugated. 
Through Pueblo II Corrugated, various tempers show 
the least variability with little patterning apparent 
except perhaps, for relatively large variation in 
chalcedonic sandstone; althougb this, too, is violated 
in wide neckbanded. Unlike the other three 
measures, the sandstone-tempered segments are the 
least variable in three of the six types. Whereas 
trachyte was the least variable group in the late types 
in the other metric variables, trachyte has the lowest 
CV only in Pueblo ill Corrugated for orifice-te-rim 
distance. The difference in Pueblo ill is quite visible 
in the frequency plots in the striking bimodality of the 
sandstone group at 10 mm to 12 nun and 16 rom to 
21 rom (trachyte shows a single peak at 19 rom to 21 
mm). The Pueblo II-m plots are much more regular 
with both trachyte and sandstone nearly identical in 
shape. The capricious behavior of this attribute, 
relative to the others, makes it difficult to interpret. 

Univariate Summary. Figure 2.23 shows 
the coefficient of variation for each metric variable 
for whole types. lumped undifferentiated sandstone, 
and trachyte, arranged in typological time sequence 
(based on the data in Table 2.71). The lack of 
fonnal comparability between tbe predominant early 
(Lino) forms and the subsequent corrugated forms 
complicates discussion of temporal trends. In terms 
of sheer variability, the Lino vessel diameters show. 
on the whole, more variation than do the later ones. 

• 

• 
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Rim Flare in Corrugated Types 
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Figure 2.21. Rimjlare distribution/or four corrugated types. Rimflares are in 10 mm groups plus 
zero. Cases shown are those large enough to permit estimation of orifice diameter. 

in spite of the likelihood that functional variability is 
probably more directly visible in later diameters than 
in Lino orifice diameters. The "jar" form category 
in Uno that is likely to contain more variety of forms 
is "jar" in the corrugated types. Lino tecomales. 
however, while subject to a size range (as are 
corrugated jars), are probably as formally consistent 
as corrugated jars. Even the tecomates have higher 
CV values than the later types, although the tecomate 
CVs are in the upper corrugated range. 

Compared to the other measurements, the 
variation in diameter is the most constant, probably 
because of the relationship between diameter and 

function (Figure 2.23). The least variation on a1l 
variables is in Pueblo II-Ill Corrugated, although on 
aU but orifice-to-rim distance Pueblo II Corrugated is 
quite similar. This lower level of variability is of 
interest because it is at this time period when, on 
other grouods, specialized production is most likely 
to have e~isted in the system and this evidence tends 
to support that argument for ceramics. The steady 
reductions in rim flare and orifice-to-rim distance 
relate to type definition as weU as to ceramic 
variability and should be viewed accordingly. Two 
types are notable for showing somewhat more 
variability than adjacent types- neck-eorrugated and 
Pueblo III Corrugated . The degree of increase in 
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Orifice to Rim Distances 
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Figure 2.22. Notched box. plot of orijice-to-rim dis/once by type; only jars with estimated rim diameters 
afe shown. Counts for each type are: 

Wide Neckbanded 207 
Narrow Neckbanded 505 
Neck Corrugated } 75 
Pll Corrugoted 875 
Pll-Ill Corrugoted 211 
Pili Corrugoted 96 

variation in overaU neck-corrugated is slight, but it is 
more marked in the trachyte-tempered segment 
(Figure 2.238). The neck-oorrugated type embodies 
a number of changes, most notably surface 
manipulation. Oxidation tests also suggest that there 
may be changes in the Cbuskao Gmyware clay source 

at about the time of neck-conugated production (ToU 
and McKenna 1987:186-189), and these various 
transactions may contribute to the variation seen in 
trachyte-tempered neck-corrugated. The upturn in 
variation in the Pueblo III variables is attributable to • 
three causes: sample size, increased variability in 
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context, and time span relative to other types; most 
interestingly, the likelibood is that at least part of 
Pueblo III Corrugated was produced under different 
conditions than Pueblo n and Pueblo II-III 
Corrugated (foil et a!. 1980). The suggestion of 
increased variability in Pueblo m Corrugated lends 
confidence to the utility of the variables for seeing 
cultural change. 

The comparison of the two most abundant 
tempers (Figure 2.23), shows very similar overall CV 
trends in all attributes. With the neck-corrugated 
exception noted above, tfllchyte groups have less 
variation than sandstone groups. This is attributable 
to a more specific source-on the whole, probably 
longer transport, and also to presumably fewer 
producers. The trend in fillet variation is especially 
interesting in that while the overall sandstone trends 
for the focal Pueblo IT and Pueblo ll·m periods show 
increase, the trachyte coefficients decrease. The 
presence of somewhat less variability in the trachyte
tempered groups, in the context of similarity of 
change and fonn over a long time period, may be 
interpreted as showing an increase in production and 
transport by a particular group of producers; 
nonetheless, they continued to work within a set of 
production practices tbat was not radically a1tered 
from that of their contemporaries or predecessors. 

Summarization of modality is more difficult 
because the meaning of modes is bard to specify. On 
the one band, a single strong peak in a distribution 
may suggest reduced variability and specialists; on 
the other hand, if most pots fall into a single group, 
perhaps the requirements of a successful pot are such 
that everyone makes pots and they all do so according 
to tbe same specifications. Many modes among 
different groups are subject to similar double-edged 
interpretation. The many modes may show many 
non--specialized producers making pots erratically or 
they may represent distinctive specialized production. 
Distinctiveness of interval and consistency through 
time are the. somewhat subjective solutions to these 
problems; tightly defined compositional and temporal 
groups are better, longer-range solutions. 

The main source of higher coefficients of 
variation in lino groups (especially jars) is that each 
group has a few diameters that are substantially 
larger than most of the sample. The shapes of the 

Lino distribution curves appear 10 be among the most 
consistent of any of the grayware groups, as can be 
seen by comparing tbe small number of peaks and 
relative beigbts (i.e., points.2!. 15 percent) of the 
Lino groups (Table 2.73B) and those for the corru
gated diameters (Table 2.72). These consistencies, in 
combination with the fact that wide neckbanded is as 
low in variability as later ceramics, make it quite 
possible to argue for some similarity in production 
throughout tbe sequence, althougb again, it seems 
likely that the later reductions in variability do 
represent some consolidation of production groups 
Ilnd vessel sizes. As suggested by the CV results, 
both neck-corrugated and Pueblo lU Corrugated 
display somewhat more peaks than most other 
groups, but they are also the smallest samples. 

Pueblo II Corrugated distributions are, on the 
whole, more erratic tban those for Pueblo II-Ill 
Corrugated. The trachyte-sandstone mix group 

• 

echoes the larger trachyte group modes in all 
variables except rim fillet width, in whicb there are 
otherwise no modal differentiations among temper • 
groups apparent. Modes in sandstone and trachyte 
are quite similar in flare and orifice-Io-rim distance. 
In Pueblo lI-m Corrugated, the curves for sandstone 
and trachyte are quite similar in shape for all 
variables except diameter. The diameter distribution 
does suggest two sma1ler modes for sandstone (15 cm 
to 17 em and 19 cm to 21 em) and two larger ones 
(21 cm to 23 em and 25 cm to 27 cm) for trachyte. 
The same two JJ:"KXles are also present in both Pueblo 
11 trachyte and trachyte-sandstone mix, which adds 
some credence 10 the proposition that size/production 
groups may be represented here, although only in 
trachyte. There are possibly meaningful modes in 
Pueblo II-Ill rim flare to back up the diameter 
modes; however, both of the sandstone modes occur 
at intervals where there are also trachyte peaks (of 
which there are three) so that the variation may stem 
from measurement or some other extraneous source, 
although not necessari.ly. If pushed bard enough, 
then, the distributions can be found to suggest 
production groups, but the evidence is far from clear. 

.Multivariate Analyses. Multivariate 
analysis bas an immense appeal because of its ability 
to produce a single result from a Dumber of variables 
and the complex interactions among tbem. In view • 
of the haziness of patterning apparent in the 
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univariate statistics just discussed, consideration of 
variables in combination is a logical step. 
Multivariate analyses have the further ad-vantage that 
they compel188.te for the increased likelihood of 
incorrectly rejecting the null hypothesis (Type t 
error) that doing many univariate tests engenders 
(Harris 1975:5-6, 93). The trade-off for this 
apparent tidiness is that procedures are very complex 
and that it is necessary to make assumptions that may 
not be fully supported by the type of data usually at 
an archeologist's command. 

Pjtfalls and shortcomings notwithstanding, these 
techniques are tools that have potential value here and 
wanant their experimental use. Two complementary 
techniques have been applied: discriminant analysis 
and multivariate analysis of variance (MANDV A 
-both from the SAS package, SAS Institute 1982). 
Discriminant analysis has been used for its ability to 
place cases into groups based on metric variables; 
MANDV A gives a more detailed idea of the degree 
to which "independent" qualitative groups, such as 
temper group or site provenience, may be predicted 
by ceramic measurements individually, as well as in 
combination. The results of these analyses are 
presented in greater detail by Toll (1985). 

Discriminant Analysis EXDer-iment. 
Having noted that some patterns are present across 
single variables, use of a multivariate technique to 
test for bigber level interactions is warranted. 
Discriminant analysis is theoretically well·suited 
because its purpose is to classify cases into groups. 
lts success at so doing is some measure of the 
reliability of these variables (Nie et al. 1975;445) , 
and it bas the potential of helping to gauge the 
distinctiveness of products from different areas and 
the likelihood of specialized producers. 

There are a number of options available in the 
application of discriminant analysis. The results 
discussed here are based on fUns tbat conform to the 
following specifications: 

1) No groups were included that bad so few 
numbers that an incomplete covariance matrix was 
necessary in generating discriminant functions. 
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2) The prior probability of classification in a 
group was established as proportional to sample size 
rather than equal among groups. This is preferable 
where the sample sizes are quite different, as is 
frequently the case here. 

3) The program was allowed to test covariance 
matrices for similarity and to use functions based on 
pooled matrices when the covanances were statisti· 
cally similar or separate matrices when different. 

4) The classifications obtained for various types 
are somewhat different according to tbe number of 
variables used. When the discussion compares single 
types, the best classification percent is used (i.e. , 
three variables for Pueblo II Corrugated). 

5) Botb the discriminant and MANDV A 
programs use ooJy cases for whicb values for all the 
dependent (rim measurement) variables are present. 

Test runs on the same data set using different 
parameters, such as equal prior probability , give 
different results although the patterns are usually 
similar. The above specifications were used because 
tbey seem to be the most conservative, which is 
desirable here because of the already large number of 
caveats. 

Temper C1assiflcatiom. It is clear that sample 
size does have an effect on the generation of the 
discriminant functions here (Table 2.74). Thus, in 
the early types where sandstone is the predominant 
temper, most or all cases have been placed in the 
samb.1one group, which means a higb success rate for 
sandstone cases and mostly failures in the other 
tempers. That sample size is not the sole determinant 
may be seen in the classification of items in the 
trachyte groups whicb are smaller than the sandstone 
groups in all but the Pueblo ll·m two·variable c1assi· 
fication line. In only one analysis-tracb~tempered 
Pueblo ill Corrugated by site-was the placement of 
items strictly proportional to the original sample. 

The effects of using different combinations of 
variables are about as would be expected from the 
variable--by·variable discussion above. The addition 
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Table 2.74. Best discriminant analysis classifications of corrugated wares by temper. showing 
misclossifications and percentages correct," 

Temper 

o.alcedonie Trachyte+ 

!!E' Sandstone Sandstone Trachyte Sandstone Tool 

Wide Nc£kblnded no. 102 30 12 144 
% orumple 70.8 20.8 .., 
% of lOlal placed in 100.0 0 0 
% of temper correcl 100.0 0 0 70.8 
% ofmi.fclall8ed item. (11-42) 100.0 0 0 29.2 

~.rrow Neckb&nded no. l77 4J " 6 28~ 

% oC .. mple 63.2 15.4 19 .8 2 .1 
% of total placed in 100.0 0 0 0 
% of temper correct 100.0 0 0 0 63.2 
% ofmilClassed ilclIlI (n=I02) 100.0 0 0 0 37.4 

Heck Corrull.~!i!. no. " 13 " 110 
% ofumple 59. 1 11.8 29.1 
% of total placed in 98.2 0 1.8 
% of ltmper COmlC\ 10CI.0 0 '.3 60.9 
% of miscluud items (0=44) IO(}.O 0 0 39.1 

PD CQrNcated no. 22' 2. 202 " '70 
% o f aamplc 47.7 6.0 43.0 J.4 
% of total placed in 47.9 0 52.1 0 
% of temper comet 63.8 0 67.3 0 59.4 
% of milCl.ssed itelD5 42.9 0 57.1 0 40.' 
MilClulICd in-% (n = 191) Tr-36 Tr-54 55-33 Tr-81 

S5-46 SS-19 

pn· m COfl\llllted 1'10. " 62 5 IJJ 
% of ... mplo 49.6 46.' J.' 
% of I.O\.ft,I placed in 49.6 46.1 J.' 
% oflelllJH'r <:o=t 57.6 75 .8 100.0 67.7 
% of misclaned itetnl (n""43) 34.9 65. 1 0 32.3 
MiscluKd in-% T<-42 S5-24 

pm CQfl\l.:;ated no. 41 21 5 67 
$ ofllllmple 61.2 31.3 1.5 
% of tOOII placed in 80.6 17.9 1.5 
% of temper correct 90.2 33.3 0 65.1 
% of rnl$C lan cd item. (n- 23) 73.9 21.7 '.J 34.3 

Misdused in-% T"' SS·67 SS-60 

Tr+SS-2 T<-40 

'Analyse, are hued on rim fillet wid!h , orifice diameter, and rim flare; PlI-m analY$is IlIso includes o rifice-lo-rim dilt.aooe. 

Key: 
" of 10141 placed in shows percent of type placed in a given temper group by di$Criminanl analysil (47.9 % (245) of all 470 PO sherds 
were placed in !he 84Ildstonc group). 
% of temper COfn!CI indicates the percent of a terDpCr group that was placed in the temper group correspondiDlC 10 itltempcr (143 (63.8 %J 
of u.ndrnone-tempcred PO sherds were placed in the u.ndfionc group by the analysis). 
% of mi!IClu~d item. en of mi$Classcd items) indicate. pcrcent of items placed in a group other than their true temper group ($ of 182 mi.
<:la.sified PO items (451 were placed in the IIIlndstOnc group). In the fint three types a ll milClallified cues were pl.ced in the sandstone 

• 

• 

group to thil line is omiued. • 
l\.fi sc luscd in-% show. the percenl4ges ofthc temper nU$Clu.sified in other temper group. (54% of !he PH Chalcedonlc Sandstone was 
p laced in the trachyte group .nd 46% in the sandstone group). 



• 

• 

• 

of rim flare to fillet and diameter in wide neck
banded, narrow neckbanded. neck-corrugated, and 
Pueblo II Corrugated makes only a slight improve
ment in the overall classification success, bul makes 
a more noticeable difference in Pueblo U-tII and 
Pueblo ill Corrugated. 1be subsequent application of 
MANOV A to the same data revealed that the addition 
of flare to diameter and fillet would be likely to show 
more difference in a discrimination of items by site 
rather than temper (see below). All of the remaining 
discriminant analyses use three variables rather than 
two. Only in Pueblo II-IfI Corrugated does the 
orifice-tn-rim distance {to create a "(our variable
analysis) improve the classification rate. The inter
variable correlations in Pueblo nom Corrugated are, 
on the whole, lower than in the Pueblo II and Pueblo 
III Coffilgated types (fable 2.70). This must 
account, in part. for this variable's greater contribu
tion to successful classification in the Pueblo II-Ill 
group. 

Of most relevance to ceramic production is how 
items are placed in temper groups, based on the 
compressed measures generated. The placement of 
all oeck-docorated items in the generalized sandstone 
group suggests that by these measurements all 
production areas were making vessels that conformed 
to general size and style characteristics (Table 2.74). 
The ceramic and geological expectation is that the 
sandstone-tempered group will be the most dispersed 
group. The discriminant analysis finds that each tem
per group is sufficiently similar to the sandstone 
group that all cases could be attributed to that most 
dispersed group. There is some suggestion thai this 
situation may have begun to change during the pro
duction of neck-corrugated, as a few items have been 
correctly classified as trachyte-tempered. 

Pueblo II Corrugated is more even1y divided 
between sandstone and trachyte tempers. There is a 
dramatic shift in the number of trachyte-tempered 
items correctly classified, but there is also a con
comitant reduction in the correctly placed sandstone
tempered items. Two aspects of this change seem 
important: 1) there is sufficient difference tbat up to 
82 percent of the trachyte-tempered items are 
correctly placed; and 2) conversely, a substantial 
overlap remains and that numbers of both sandstone 
and trachyte cases are still incorrectly placed. 
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The composition of the incorrectly placed 
groups gives some idea as to between-group similar
ities in these rim attributes. While the chalcedonic 
sandstone items had been placed in the sandstone 
category with everything else in the types prior to 
Pueblo II Corrugated, a majority is placed in trachyte 
Pueblo II Corrugated (54 percent of 28); 36 percent 
of sandstone is placed in trachyte, and 81 percent of 
trachyte plus sandstone cases are in the trachyte class. 
While many of the simple statistics suggest great 
similarity of trachyte + sandstone with trachyte (as 
does the discriminant placement within Pueblo II 
Corrugated), in Pueblo U-IIl Corrugated the 
trachyte +sancistone forms the only category in which 
all members are included and no other items are 
classified. In Pueblo ill Corrugated, trachyte +sand
stone items are split between sandstone and trachyte; 
this time with three of fi ve placed in sandstone. 

The cross-temper changes in classification 
through serial types intimates that what metric 
differences there are among temper groups may not 
always be the same througb time. Whether this, in 
turn, means that the variation seen is random or that 
areal expression of differences were different through 
time, is unknown. That this is not a simple picture 
testifies most importantly that while the variables do 
have some discriminating power. there is substantial 
overlap in nearly aU categories, suggesting that types 
of production were basically similar around the 
supply area. 

CI~ifkation by Site. Differeoces in ceramics 
among sites may be attributed to three main causes: 

I) Temporal differences. Once again, there is 
an attempt to control thi s on stylistic/typological 
grounds, but as the types involved may last up to 150 
years, there is much room for intra-type temporal 
variability. 

2) Functional differences. If differeot sites had 
different emphasis on various activities involving 
ceramics, then between-site differences m rim 
measurements might well be expected. 

3) Ceramic acquisition differences. If different 
sites had different sources of ceramics, then some 
differences should be reflected in these measure
ments. 
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Site differences have thus been tested on two 
levels. AU of the measured items in each type have 
been entered in discriminant analyses and the type
temper groups have been entered. The analysis using 
as many item<; as possible (that is, with no exclusions 
based on subgroups; Table 2.75) is most likely to 
bear more on consistent functional differences among 
sites since the production aspect is presumably 
averaged across the assemblage. 

The perceot of correct classification by site is 
quite consistently in the neighborhood of 60 percent 
for the six types, although 73 percent of the Pueblo 
III Corrugated was correctly placed (see totals in 
Table 2.75). This rate is generally achieved by the 
correct placement of 69 percent to 95 percent of the 
cases from the site, with the largest sample and a 
lower correct placement rate for the other sites. 
Particularly in earlier types, where 29S1 627 has by 
far the largest sample, it also has the most cases 
classified (as predetermined by the use of propor
tional prior probability), the highest correct 
classification percent, and the most misclassified 
cases. The most common pattern is for percentage 
rank to be fairly consistent across these aspects of the 
classification. Because the site with the largest 
sample tends to receive disproportionately more items 
in the generated classification relative to the actual 
sample, the other sites often receive fewer classi
fications than the sample expectation. Sample size is 
again clearly important, but it does not completely 
dictate the classification results. 

Probably the most interesting violation of the 
above patterns is that more Pueblo II Corrugated 
cases are classified as from Pueblo Alto than from 
29S1 627, thougb 29S1 627 has the largest sample. 
This could be taken to suggest that a broader variety 
of rim measurements were recovered from Pueblo 
Alto, perbaps indicating either a broader supply area 
for that site or a wider range of functions , Pueblo 
Alto continues to have the largest number of place
ments in the Pueblo ll-Pill and Pueblo III Corrugated 
groups. but in these types the suggestion is less clear 
because Pueblo Alto also bas the largest samples of 
each type. The differences in site sample sizes in the 
Pueblo II-m and Pueblo ill groups are less than tbey 

are earlier, however, which gives Pueblo Alto's 
continued classificatory preference more weight. 

Another example of sample size not controlling 
classification is that site 29SJ 1360 and 29S1 629 
have identical samples of neck-corrugated, yet 2951 
629 received 30 percent of the misclassifications and 
29S1 1360 received only 2 percent. 2951 629's 
correct classifications also form a much higher per
centage (63 percent) than do 29S1 1360's (l4 
percent). This result seems to be confined to neck
corrugated; 29SJ 629 does not stand out elsewhere. 
Granting that sample size is important, it must still be 
noted that the functions generated from the 29S1 627 
data are consistently inclusive of the majority of cases 
from all the other sites in the pre-Pueblo D 
Corrugated types. If conceptualized as circles or 
sets, there is a great overlap between sites in each 
type. The most important lesson from this classi
fication experiment is that insofar as these rim 
measurements represent production or especially 
function, the graywares suggest considerable 

• 

congruence among sites through time. • 

CI~fication of Specific Temper Groups by 
Site. In an effort to more clearly isolate production's 
influence on the site comparisons. discriminant 
analyses were also performed to test classification of 
individual temper categories into site groups (Table 
2.76). Although relationships are really more com
plex than the data can discriminate, this procedure 
stands to probe two related aspects of ceramic 
production and function. 

First, the classification results from complete 
site-typo groups are just successful enough to leave 
the question of functional differences a murky one. 
Examining on1y nonIocal tempers (chalcedonic sand
stone and trachyte). successful sorting by site can be 
taken to suggest that there are functional andlor tem
poral differences among sites. It could also mean 
that different sites acquired pottery from different 
potters in the production areas represented by these 
tempers. Furtber, it could also relate, in part, to 
classificatory changes. For example. tbe operative 
definition of Pueblo II-III Corrugated does seem to 
have been somewhat different at 29SJ 627 and Pueblo 
Alto (foil and McKenna 1987:94-95). 

• 
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Table 2.75. Discriminanl analysis of whole grayware types by sitt, using the number oj variables 
giving the best classification resultsfor each type,. 

Site. 

Type.Te~r 2951 299 2951 629 2951 1360 19S1621 29SJ 389 29SJ 633 T ... 1 

Wide t!ed:blnded no. 18 " " 7 147 
lor .. mpllll 12.1 25.1 57 .• ' .8 
~ or lotal piled in 0 10.9 87.1 2.0 
\Ii cOlTeelly p1eced 0 10.8 9 1.8 14 .3 56.S 
S of mitcillxd ilcnu (n_64) 0 18 .8 78.1 3.1 43 .5 
Mitcilleed in-$ 627-83 627-84 1360-8 627-57 314 

1360-17 389-S 1360-29 

NalTOw Neekbanded D!!. 1 28 " 174 J8 297 

" or .. mple 0.3 ••• 18.9 58.8 12.8 
" of total placed in 0 1.7 '.7 89.9 2.7 
" corn:ctly pl.c~ 0 14.3 8.' 92.S 7.' 51.2 
'.IIi of milClllled itenu (n- 124) 0' 0.8 '.7 I.U '.0 41.1 
Mitcllued in-\IIi 62" 627-71 627· &9 1360-5 627-92 '14 

136()..14 629-2 389·3 

Neck COnu&lted Il!!. • 22 22 62 • 120 

" or ... mple '.2 18.3 18.3 51.7 7.' 
" o(toW p1eced in 0 36.4 13 .6 50.0 0 
" cOlTel;tly pLlced 0 63.4 13 .6 91.9 0 61.7 

• "OfmilCllued ilCIN (0-46) 0 30A 2.2 67.4 0 38.3 
MitclaNed in· " 627-100 627-37 627-50 629-6 627·78 31S 

629-36 1360-2 629-22 

pn CQ!]!JRlled no. I. " 297 251 7 601 

" of Ample 2.3 .. , 49.4 42.8 1.2 
" of IQUlI placed in 0.3 2 .0 47.8 49 .9 
" conectly placed 7.1 7.7 69.0 6S.S 62.7 
"orm]IeIUiled items (n .. 224) 0.4 ••• 36.6 58.5 37.3 
Mile lu.aed in - " 389-79 389·85 389·31 627-32 '89 .IS 

1360-14 627-4 1360-.3 1360-3 
629-4 

f:IHY !&!!!:!&lled no. • 70 " ISO 
" of Ample 3.3 46.7 50.0 
" of lotal placed in 3.3 33 .3 63.3 
" correctly placed 80.0 48.6 77.3 64.0 
% of rrUle la .. ed items (n" 54) 1.' 29.6 68 .5 36.0 
Milelaued in-" 389·20 389·5 I 627·21 'IJ 

629-1 

pm Conu&.led 110. II 41 • 79 

" of Ample 40.' 53.2 .. , 
" of IOIa I placed "., 73.' 1.3 
" conectly placed 53.1 95.2 20.0 73.4 
"ofmilelaued itCUli (n_2 1) 14.3 85.7 0 26.' 
MiK laued in '" 389·47 627·5 389-60 213 

627-20 

• Thll!e variables ClIcepl for PU-DJ with fO\lr. 
, Pbced withoul bei", enlell!d in the dixriminalll function. 

For Key 10 row huding_, ac:e Table 2 .74. 

• MiICIuacd row. Jive Jiles into which items have been incorrectly placed. The numhcr followin, i. the " of a tile'. lotal complemeru placed 
in the incorrect lite ,roup. 
In thc IOIaI column the number of lite, with miaplaced ilclIUI il Ihown: 3f4 ind icatu 3 o f 4 litea conla;n miap laccd itema. 
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Table 2.76. Discriminant analysis classification oj corrugated type-temper groups by site." 

Sites 

Variables} 

Type-Tem~cr Pooled 29SJ 629 29S1 1360 2951627 29SJ 389 29S1633 T~I 

Wide Ncckbanded 
sandstone 31N 14 21 " 

, 100 
% com:ctly placed 14.3 23.' 91.5 16.7 62.0 
Cbalcedonic ""ndstClnC 31'{ 13 17 30 
% correc tly placed 53.9 82.4 70.0 

Nnrow Ncckbanded 

N.ndstone 3iY 16 37 lOS 13 171 
" comclly placed 23.0 27.0 89.5 7.7 63.7 
Chllicedonic sandstone 31'{ 7 , 24 39 
% correctly placed 14.3 25.0 95.8 66.7 
T~chyte 3iY 3 , 39 , 

" % correctly pl.ced 33.3· 25.0 97.4 0 75.9 

Neck Corrugated 
sandstone 3iY , 14 36 " % correctly placed 0 57 .1 9l.1 69.5 
Trachyte 3fY 3 , 19 26 
% correctly placed 33.3' 75.0 100.0 88.5 

Pll COml!1;sted • sandstone 3iN 10 163 " 220 
% correc tly placed 80.0 98.8 8.' 78.6 
ChaJcedonic sandstone 3IV 13 " 24 
% co=tly placed 92.3 90.' 91.7 
TflIchytc 31'{ , 13 103 71 , 201 
% correctly placed 22.2 46.2 78.6 59.2 60.0 66.7 
Trachyte+ sandstone 3/Y , , 

" % COlTCctly placed 66.7 88 .9 80.0 

po-m COmJI:8tcd 

s.amhlonc 41N 42 23 " " correcily placed 85.7 65.2 78 .5 
Trachyte 4IY 22 34 " % correctly placed 36.4 82.4 64.3 

pm Corru&aled 
sandstone 3/N 20 16 , 40 
% correctly placed 70.0 50.0 50.0 60.0 
T rachyte 3N' , 

" 20 
% correctly placed 88.9 90.9 90.0 

3 variable5-mlct, diameter and rim nare. 
4 variables-mlet, diamekr, nare and orifiee-to-rim distan<:e . 
• Sample numhen by temper and percent cOl"fectly classified are shown from analYles using different numben of metrie 

rim variables. The analYles include only the sites thown and only type-temper groups with ruffieient numbeR for 
complete matrices. 

b Covariance matrix of less than full rank-one variable deleted; view result accordingly _ 

• An analysis omitting 29SJ 629 {incomplete matrix) makes the same 29SJ 627 and 29SJ 1360 placements and raises the 
overall % com:ctly classified 10 95.7%. 

l 3 and 4 variable analyses give the &arne resull. • 



• 
Second, in the wtdifferentiated sandstone group, 

some part of which is conceivably of local 
production, a high classification rate could signify 
production at a particular site. Production, however. 
would be difficult to separate from the functional or 
temporal possibilities that exist for the extra-canyon 
tempers. Thus, comparison of classification rates 
between these tempers and sandstone is a necessary 
parna] check. 

The subdivided analyses bave two noteworthy 
results: 1) the correct classification percentages are 
on the whole higher; and 2) the non1ocal temper 
groups are often more successfulJy classified than the 
possibly local sandstone groups. Sample sizes are 
again a factor since subdivision by temper and site 
creates smaller groups and fewer sites with sufficient 
sherd samples for the analysis. With fewer site 
categories. the likelihood of -randomly· correctly 
class:ified cases increases. Still, the classification rate 
is better than for whole types even where there are 
four or five sites. This suggests, then, that there 

• 

were some differences among sites in their 
relationship to producers, especially since the temper 
groups assumed to be nonlocal are better discrim
inated by site than the undifferentiated sandstone-
tempered groups. The result supports the idea that 
individual producers made recognizable and slightly 
different products. 

Deviations from group membership expected, 
based on sample distribution, are the most interesting. 
They occur in these analyses more in tbe ways in 
which cases are misclassified than in those correctly 
placed (fables 2.76 and 2.77). There is a temptation 
to interpret cases placed at a particular site as 
products of that site. That is. since the discriminant 
function is based on a profile of the vessels from a 
given site, when vessels from another site show an 
affinity to that profile, some relationship, possibly 
one of supply, is suggested. This assumption is 
fraught with difficulties as can be quickly seen in the 
fact that such low levels of correct placement of a 
site 's sherds in its own category are possible. 
Additionally. it is clear that point of origin is not 
implied by a site's ceramic profile (although it is a 
common archeological assumption that the location 
where a particular product is the most abundant is 

• 

Likely to be the source of the product). That said, it 
is notable that 295J 629 and Pueblo Alto have 
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consistently low percentages of sandstone-tempered 
sherds attributed to them while 29SJ 1360 and 29S1 
627 have more (fable 2.77A). The two most 
noteworthy examples of this are that 44 percent of the 
neck-corrugated sandstone-tempered misclassifications 
were placed in 2951 1360, which comprises only 24 
percent of the total sample; further. only 2 perren! of 
all sandstone-tempered Pueblo II Corrugated place
ments were in the Pueblo Alto group, although it 
comprises 21 percent of the sample. Although the 
proposal concerns whiteware rather than grayware, it 
has been ilrgued that 29SJ 1360 is more Likely to have 
been a ceramic production site than the others in this 
analysis (McKenna and Toll 1984:203·206). This 
small classificatory preference for 29SJ 1360 bolsters 
that proposal; if valid, it suggests that Pueblo Allo 
and 29S1 629 were not producers. 

The inordinately small number of sandstone· 
tempered Pueblo U Corrugated assignments to Pueblo 
Alto in Pueblo II Corrugated is a peculiar anomaly. 
It is anomalous as compared with Pueblo [I-Ill 
Corrugated, in which Pueblo Alto is only slightly 
below proportional expectation. It is also economi
cally anomalous: if Pueblo Alto were in some way 
involved in the distribution of vessels, or conversely, 
in the consumption of local vessels, a stronger 
affinity with other sites would be expected. Perhaps 
the fact that nearly all Pueblo Alto sandstonc
tempered Pueblo U Corrugated ve.<;Sels were placed in 
the 2951 627 groups shows thai affmity. The greater 
temporal similarity betwoon Pueblo Alto and 29SJ 
627 than between Pueblo Alto and 29SJ 1360 and 
29SJ 629 also influences this result. 

It is tantalizing that 29SJ 627, a ·small site," 
shows this classificatory afftnity for sandstone
tempered vessels, but the Pueblo II sandstone sample 
is not well balanced when divided by site, and sample 
size artifacts are unquestionably part of the classi
fication. The trachyte sample, however, is more 
evenly distributed among sites, yet in both Pueblo II 
and Pueblo 11·111 Corrugated, more cases arc placed 
in the Pueblo Alto group than the proportional 
expectation based on sample size (even though in 
Pueblo 1I Corrugated the 29SJ 627 sberds constitute 
51.2 percent of the total). Pueblo II placements in 
29SJ 627 are not far off proportion, but substantially 
more cases from other sites are classed in the Pueblo 
Alto group. This recurs in Pueblo II-III Corrugated, 
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of sandstone and trachyte cases by site. 

Site. 

Type (1CMl n) 29SJ 619 29SJ 1360 19SJ 621 29SJ 3&9 19SJ 633 

6. s.!l5!I!2!!!d!~w! £1.10:' 

Wi!!:! ~cckb!nda! UQQl 
\Ii c()O'eCtiy pl.c~ 3.2 8.1 17.1 ... 
\Ii of incorreclly placed '.3 \3.1- 78.9 1.6 
~ of place-menu '.0 10.0 84.0 2.0 
\Ii of Mmplc 14.0 2 1.0 59.0 '.0 

t!:!1l!!!: t!:E!<khIE~ mil 
" comell)' pl.ted 3.7 '.2 86.1 0.' 
" of inconectly placed '.8 19.4 75 .8 

" of plao:emenb ... 12.9 82.S 0.' 
" of Mmplc • .4 21.6 61.4 7.' 

t!:s.si '0mll_!!!! £:i2l 
" correctly placed 20.0 80.0 
" of incomctly plt.eed 44.4 55.6 
" of plllccmenll 27.6 72.' 
" or .. mple IS .S 24.1 60.3 

f.II ~al!I.I!s!: a2m 
" comctly placed ••• 93.1 2.3 • " of incomclly placed • .4 93.6 
" of plt.c:emenb ' .0 9:1 .2 1.8 
\Ii of .. mple ' .5 74. 1 21.4 

fn·m '2!n!lated (§~l: 
" comc\ly placed 70.6 29.4 

" of incomctly placed 57. 1 42.9 
'11\ of placcmenb 67.7 32.3 

" of umplt 64 .6 35.4 

fLlI ~2nullted (401 
" correc tly pl.ced 58.3 33.3 8.3 
'I of incomcdy pl.ced 56.3 31.3 12.5 
'I of pl.cemenl. 57.5 32.5 10.0 
'Iof .. mplc 50.0 40.0 10.0 

I . I[!Chns-~!!l2SmI (:lie, 

Nl[I!i!w tilckb'D!led (.'14) 
'I comclly p\l.ccd 2.' ••• 92.7 
" of incorn<: t1y pl.ced 7.7 92.3 
" or placementa I.' , .• 92.' 
" of "lJIfl le , .• 14 .• 72.2 7.' 

Nect COfNIlled !a6} 

" cOl'Tllttly placed ' .3 13 .0 12.6 
" of incom.c:t1y p\l.ccd 100.0 
" of plllccmenu 3.8 lU .<4.6 
'I of .. "",Ie J1 .S IS.4 73 .1 

PIJ ~olTUl.tcd QQI) 

" corm:tly pl.ced U ' .5 60.<4 31.3 2.2 • " of incorrectly pl.ced ' .0 ' .0 34.3 50.7 3.0 
" of pl.cementa 2.0 '.0 51.7 37.8 2.' 
" of .. mple •. , ' .5 51 .2 35.3 2.' 
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Table 2.77. (continued) 

Site. 

Type (total 0) 295J 629 29SJ 1360 2951627 29SJ 389 2951633 

PO-ill CO!l!!gated {56): 
" correctly placed 22.0 77.8 
% of incotTectly placed 30.0 70.0 
% of placemenu 15.0 75.0 
~ orumple 39.3 60.7 

pm Corrugated GO) 
\Ii correctly placed 44.4 55.6 
% of incorrectly placed (I of 2) ( I 0(2) 

% of placementa 45.0 55.0 
% of ... mple 45 .0 .H .O 

% cOrRelly placed it the n of 1:0=11)' placed items from a lite divided by the total D of correctly placed items. 
% of incorrectly pltced taken from the number of aherdl that we~ placed in situ from which they did IlOl come. 
% of placemenu is uken from !he whole sample, since every clle is clusified by the analysis. 
Except for Pl1-lU CorTUgated, the:3 v.riable (diameter, fillet, flare) analyais re$Ult'lre thown . 
• 4 variable analysi •. 

• althougb in that type, cases from Pueblo Alto 
dominate the sample. The low placements of trachyte 
and the greater placements of sandstone in 29SJ 627 
and the converse at Pueblo Alto reiterate Dot only the 
Pueblo A1to-Chuska connection, but also the greater 
occlltrence of sandstones at the other sites (the sand· 
stone and trachyte placements here are from separate 
analyses and are independent). This was already 
known from simple distributions, but this c1assi· 
fication adds somewhat to the distributional picture by 
suggesting further site affinities. That Pueblo III 
trachyte is placed precisely proportionally to the 
sample, and Pueblo fH sandstooe is very nearly 
proportional, suggests little difference among sites, 
perhaps in correspondence with tbe proposed altered 
conditions during at least part of its production (Toll 
1985; Toll et al. 1980). 

Multivariate AnaJysis of variance. 
Although subject to DO fewer cautions and 
ambiguities, this technique gives more of an idea as 
to which variables contribute to differences among 
groups. TabJe 2.78 summarizes the elements of a 
number of analyses which have probability levels of 
less than .10. In addition to tbe discriminant 

• 

analyses, these runs test for the effects of temper and 
o f site on the compressed variables generated from 

the rim measurements. The meaning of the values in 
Table 2.78 may be summarized as follows (but 
reference to fuller explanation is encouraged: Harris 
1975; Nie et a1. 1975; SAS Institute 1982). The F 
distribution is used to test both Wunivariate- and 
multivariate analyses of variance results (R. Harris 
[1975:7] points out that ANaVA could be considered 
multivariate). As Hams stresses, multivariate 
techniques are outgrowths from simpler techniques 
and an understanding of the basic technique aids in 
comprehending the more complex one. For 
univariate tests, F is the ratio between the variance of 
the among-group sample and the within·group sample 
(e.g . , Kushner and DeMaio 1980). These are 
estimated by summiog tbe squares of the differences 
between each case and the whole sample's mean 
(among group sum of squares), by summing the 
differences between each case and its group's mean 
(withio·group), and by dividing each sum of sqlUlres 
by its degrees of freedom (among·group df is tbe 
number of categories minus one, within-group df is 
sample size minus the number of categories). 
Therefore, if the variability in the whole sample is 
greater than that in the subgroups, F will have a 
value larger than one. The distribution of F with 
associated degrees of freedom is known, and the 
likelihood of a chance occurrence of a difference like 
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Table 2.78. Summary of tests of MANOVA values signijican't at .05 and .10. 

Sile and Wille.' Wilks' 
Variable fop Sile F Temper F Temper F for Site for Temper 

!lEe Variable. Used 

Narrow Nccltbanded-2 Diameter- .OS Di,meler-.OS ." 
Fillet-,OS Diameter-. IO 

Wide Nccl::bandcd-3 Diameter-. ! 0 

Narrow Neckbandcd-3 Diameter-.OS Diameter-.OS Flare-.10 .05 
Flare-,OS Flare-.OS 

Ned: Corrugated-3 Fllre-.OS Flare-.OS Diameter-.IO .0' 

PO Corrugated·3 FilIet-.OS Fillet-.DS FJarc.-.JO .0' 
Flare-.OS Flare-.OS 

PlI· rn Corrugated-3 Flare-.OS Flare-.OS .0' 

pm Conug.lcd-3 Diameter- .OS Diameter-.OS Diameler-.OS Diameter-.DS .0' .0' 
Flare-.OS Fillet-.OS Flere-.ID 

Flare- .OS 

PO Comagated-4 FilIet-.OS Pillet-.OS .0' 
Flare-.OS Flue-.OS 
O-R dist-.05 O-R dist-.OS 

PO-U1 Corrugated-4 Flue-.OS Flare-.OS .0' 
O-R di8l-.05 

PID"" identical 103 • Trimmed data Beta: 

PH-ill Corrugated-3 Fillet-.OS Fillet-.OS Fillet-.OS Flare-.OS .0' ." 
Flare-.OS Flare-.OS F1are-.OS Diatmter-. IO 

Diameter- .10 

PH-ill Corrugated-3 Flare- .OS Diameter- .OS .0' 
Flare- .OS 

pm Co rrugated-3 Diamet~ r- .OS Diameter- .OS Diameter-.OS Diameter-. OS .05 .0' 
Flare- .IO FIIIre- .OS 

Variables: 2 = diameter, fillet; 3 :sdiatmlcr, lillet, fllre; 4=diamelcr, lillet, flare, orifice-Io-rim. 

that found in the analysis can be assessed. Thus, a 
significant F indicates that the variability in dependent 
variables (pot measurements) of the subgroups 
defined by an independent variable (l>'Ucb as temper or 
site) is meaningfully different from the variability of 
the whole group. Calculation of multivariate F's is 
more complex, but the concept is similar in that they 
compare the variance accounted for by -the model,
or complex of independent variables, with the 
variance that can be attributed to error. Thus, when 
an F value under these circumstances is large enougb 
to be significant, it may be said that the variables in 
the model generate non-random variability in the 
dependent variables (rim measurements) and are 
worthy of further interpretation. 

The statistics appearing in Table 2.78 represent 
the following (extracted from SAS Institute 1982: 
180), 

"Variable F": The F ratio (between mean 
square for the model and mean square for tbe error), 
which tests for how well the model accounts for the 
behavior of an individual variable. 

"RIll: Another ratio, between the model sum of 
squares and the corrected total sum of squares fo r a 
given dependent variable, the potential values are 0 to 
1. Whereas the F ratio tests the significance of bow 
the model accounts for the variable, R2 gives an 
index of how much of the variation in the variable • 
may be accounted fo r by the modeJ. 
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"Type m Site F, Temper F, and Combined 
F": To eliminate the effects of order of inclusion, 
Type JII sum of squares is a machine method of 
calculation of sum of squares that adds the variable in 
question last. That is, the Type lIT sum of squares 
for each independent variable is equivalent to that for 
the others. which is nol possible with Type I sum of 
squares. Thus, it is possible to see the significance 
of the variability accounted for in the rim 
measurement in question by site. temper and a 
combination of the two. 

"Wilk's lambda": This statistic is also com~ 

pared witb the F distribution to determine signi· 
fi cance . In essence, the statistic summarizes the way 
in which each of the independent variables accounts 
for variation in all of the dependent variables. 

Although the MANDV A runs are based only on 
the four major temper groups, the MAN OVA data 
sets include very small temper or site groups which 
were trimmed from the discriminant analyses. 
Removing small type-site~temper groups from the 
analysis does have an effect on the results, primarily 
making temper more nearly equivalent to site in 
explaining variability (Table 2.78). 

Of all the types, the fewest significant differ~ 
ences on any of tbe variables were found in wide 
neckbanded. Only for the site-temper combined 
effects was a significant value found , and that omy a 
suggestive one at p< . IO. In narrow neckbanded, the 
introduction of the rim flare variable has some rather 
surprising effects. Without the flare variable, temper 
is explained at the .05 level by rim diameter and the 
F value for rim fillet width is significant, with temper 
having a significant effect on the overall outcome. 
With the addition of the flare information, temper no 
longer has a significaDi effect, but site does; both 
diameter and flare show significant differences in 
explaining the model as a whole. The results for 
neck-corrugated follow a similar pattern to narrow 
neckbanded, with the exception that flare is the prim
ary variable in accounting for differences. That flare 
should have the effect that it does in these two early 
types is somewhat odd because it is not convention
ally thought to be an important aspect of these types. 
The univariate analyses show that flare is extremely 
variable compared to rim finet and rim diameter in 
these types, and this variability probably contributes 
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to the between-group differences being expressed in 
the significant F values. Rim flare continues to gcn~ 
erate significant results in the later types, and tbere is 
a possibility that rim flare may have some signifi
cance (most likely a temporal one) in earlier types as 
well as later ooes. The signi fi cant F values for flare 
in narrow neckbanded and neck-corrugated occur in 
ex planation of site rather than temper variability. 
The site association accords with the discriminant 
analysis and with the suggestion that flare may have 
temporal meaning earlier than supposed . 

The largest group, Pueblo 11 Corrugated, shows 
site of recovery to have a significant effect on rim 
morphology. Rim diameter does not seem to be an 
important variable in this type group and temper only 
generates one significant F value (.10). Again, rim 
flare consistently shows more differences than do the 
other variables. Flare's importance is echoed in 
Pueblo lI-UI Corrugated where it is tbe only variable 
with signi ficant values except for one occurrence of 
orifice-to-rim distance. This type, as well, shows a 
significant effect of site (not to say site effects). As 
indicated, some analytical drift appears to have 
occurred between sites, such tbat rim eversion was 
somewbat differently applied as a criterion for type 
assignments. This, unfortunately , beclouds the ce
ramic significance of this statistical result, but the 
possibility must be entertained that there i§ also a 
ceramic significance. particularly since the flare 
variable is also important in types in wbich it is not 
a criterion for type assignment. Because degree of 
rim eversion-at least in Pueblo II, Pueblo II -m and 
Pueblo HI Corrugated-does seem to correlate with 
time, there is a real possibility that this result is 
affirming suspicions of different temporal emphases 
at these sites. 

The Pueblo III Corrugated analyses involve 
more variables and show significant temper effects. 
As suggested by the discriminant analysis, tbe 
inclusion of orifice-to-rim distance bas very little 
effect on the outcome, although the F value for 
Wilks' lambda is somewhat higher with its inclusion . 
Rim fillet width (the variable that seems most likely 
to be purely stylistic) generates significant values 
least often of any of the variables, but it does figure 
in Pueblo III Corrugated. Rim diameter is also more 
prominent than in other types. It is intriguing that 
differences are more apparent in this latest type. 
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Because the excavated portion of site 29SJ 633 is 
almost surely later than the other two sites with this 
type present (Pueblo Alto, 29SJ 627), time may well 
be an important factor. That temper bas a significant 
multivariate effect (only true of Datrow neckbanded 
in the other untrimmed analyses; Table 2.78) is 
tantalizing here because of the proposition made 
elsewhere that by the approximate periOd of 
production of Pueblo l1-m Corrugated, there was 
some decline in tbe organization of the system in 
Chaco Canyon. Could cross-production group 
similarities bave declined as a result? The 
differences in diameter may also tie to time because 
there does seem to be a trend to small grayware jars 
later in Chaco Canyon (Figure 2.5) . 

As expected, small temper-site groups do bave 
an effect on the MANOV A results. The effect is 
most evident in the Pueblo II Corrugated analysis in 
which temper is shown as having an overall effect 
expressed especially in fillet and flare measurement. 
The overall effect of site remains, suggesting that 
small temper groups were causing some lack of 
clarity. The trimmed analysis for Pueblo n·m and 
Pueblo III Corrugated are largely the same as the 
others (relatively few cases were removed), except 
that the relative influence of diameter seems to be 
greater in both types. 

In summary, tbe MANOVA results echo tbe 
discriminant analyses in that cases are more easily 
related to the site at which they were found than the 
temper which they contain (fable 2.78). Taking into 
account the number of analyses in which the 
individual variables were used, the order in which the 
rim measurements used here contribute to differ
entiating groups is as follows: rim flare most, rim 
diameter, orifice-to-rim distance, and rim fillet width 
least. This ordering is reflected in the Rl values for 
individual variables (foil 1985). The majority of 
these are low (often less than . 10). The largest value 
is .442. found, again surprisingly, for rim flare in 
neck<orrugated. Flare also has Rl values of greater 
than .20 (an arbitrary cut-oft) in the Pueblo II and 
untrimmed Pueblo III Corrugated analyses. Rim 
diameter has high values only in the Pueblo III 
analyses. The occurrence of many low and no very 
high Rl values may be regarded as corollary to the 
somewhat sporadic results of these analyses. At any 

rate, these variables do not serve to powerfully 
distinguish site and temper groups. That the com
bined site-temper effects are significant less often 
than those two variables individually suggests that the 
supply to these sites was similar. The clearest excep· 
tion is Pueblo III Corrugated, which comes from 
three quite different site contexts. This suggested 
generality of supply is somewhat at odds with the 
partially successful site classification of temper 
groups by the discriminant analyses. The combined 
impression, then, is one in which there is a great deal 
of similarity across temper and site groups, but that 
within that similarity groups are identifiable, although 
the boundaries between the groups are likely to be 
very indistinct. 

Grayware Swface Manipulation. Multi
variate techniques have been used to explore whether 
or oot products of geoeral areas or ceramics found at 
different sites can be identified through measured 
variables. Some of these attributes (or consistency in 
them) could serve to visually identify an areal 
product, especially fiUet width or rim flare, but 
combinations of cues must have contributed to such 
identification. The finding that metric discrimination 
is possible but that the results show substantial 
overlap among groups, raises the question of other 
visual attributes contributing to identifications. 

Modem cases make it seem likely that the 
products had characteristic shapes and decorations 
that would have identified at least community of 
origin. The Chaco Project analysis recorded a Dum· 
ber of grayware Rsurface manipulations. R These 
include coil width and treatment (such as Darrow 
clapboard bands or 5 mm+ conugated coils), type of 
conugation, and treatments to the conugated surface 
(such as incising or flattening). To investigate the 
possibility of visual distinctions within types , temper 
and site groups are cross·tabulated with major vessel 
construction and surface manipulation categories 
(fables 2.79, 2.80, and 2.81). 

The number of categories of construction 
recorded is Dot large (17 , not including broad ones 
such as Rundifferentiated conugated k

) and the present 
analysis is simplistic in that it does not consider 
combinations of attributes states (e.g., 2 mm to 5 mm 
conugated coils with appliqued scroUs), which would 

• 

• 

• 
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Table 2.79. Primary sUrface manipulation 0/ grayware types by major temper 

• 

group. 

Type Sanditone 

Wide Neekbanded 
Wide fled~b.nding " Wide clapboard 123 

T",,1 174 

Narrow NeckbBnded 
Narrow necl;:~nding 31 
Wide ncckbanding 25 
Narrow clapoo.rd 129 
Wide clapboard 99 
Patterned conugaled .1Q 

T",,1 304 

Neck COmlgated 
Narrow clapboard 9 
2-5 mm corrugated coils 12 
5 + mm corrugated coils " Festoon corrugated 29 
Patterned conugated 22 

T",,1 114 

PR Corrugated 
Na rrow clapbOlird l' 
2-5 mm conugated coiil 25i 
5 + mm conugated coils " Paltcrmd corrugated .11 

T",,1 349 

PIl-m COlTUgaled 

2-5 mm corrugated coila 54 
5 + mm corrugaled coils 10 
Patte rned corrugated .1 
T",,1 66 

pm Conugatcd 
2-S mm cOm.Jgatcd coils 38 
5 + mm corrugaled coils :J. 

T",,1 45 

be more precise identifiers. Only categories with 
sufficient numbers are included in the present 
analysis. If combined attributes had been included. 
frequencies would plummet, especially because the 
frequency of items with two recorded surface 
treatments is only 10 percent to 14 percent in all 
types except neck-corrugated (37 percent). 
Separation of producers would have been more 
feasible had types of surface patterning been 
recorded, but this too would generate many small 

• 

groups (coil widths of patterned corrugated pieces 
were combined here and the category ·is still small). 

TC!!!Et 

Chalcedonic T nochy1e + 

S.nditOne Tl'llch~ Sandstone Total 

12 

" " 
7 
5 

25 
29 
.! 
67 

2 
2 
I' 
6 

" 24 

2 
24 
9 

..1 
44 

4 

4 

3 , 
3 

6 69 

11 ill 
23 251 

24 2 64 
2 0 32 

" 5 209 
20 149 
.ll 1 .H 
lOS 9 48. 

5 16 
7 22 

• 65 

l' 54 
!l , 2l. 
49 3 190 

16 5 41 
210 1. 503 
23 92 

..i! ~ 79 
294 2& 71 5 

60 9 127 
6 16 

!.1 .! .ll 

" 10 160 

13 4 " ~ 1 12 
17 5 70 

In spite of its drawbacks, the surface treatment 
analysis does provide a more or less independent 
check on the metric analyses. Because of the nature 
of the data, the problems of incomplete 
comprehension of the multivariate ether will be 
exchanged for the DXlre pedantic but familiar multiple 
comparison problem (Harris 1975). 

Tests of temper groups yield significant results 
in the four contiguous types- narrow neckbanded, 
neck-corrugated. Pueblo II and Pueblo II-ill 
Corrugated-but are lacking at both ends of the 
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Table 2.80. Site occurrence of primary grayware sUrface manipulation by type with 
minor and undifferentiated categories excluded. 

Typo 

Wide Neckbanded 
Wide banding 
Wide clipboard 
T",,] 

Narrow Nedbanded 
Narrow banding 
Wide banding 
Narrow clapboard 
Wide c lapboard 
Patte rned ennug.ted 

To'" 

Neck ennugated 
Nurow clapboud 
2-5 nun "orrogaled coils 
5 + rnrn tanugated coil. 
Festoon ennugated 
Panemed eonugaled 
T",,] 

PH ennug.led 
Narrow clapbm.rd 
2-5 nun conus aled coila 
5 + nun conu811ed coib 
Patterned conugaled 

Tor.I 

Pll-m Conugated 
2-5 mm corrugated coill 
5 + mm corrugated coill 
Patterned corrugated 

T otal 

pm Conugllted 
2-5 rom COn'\lg lled coi ll 
5 + nun corrugated coil . 

T ",,] 

2951629 

3 

JQ 
\3 

2 

3 
II 
.! 
17 

2 , 
7 

14 
4 

.1 
20 

4 

! , 

2 

2 

295J 1360 

10 

!l 
23 

, 
• 
" 13 

.i 
47 

2 
4 

2' 
7 

1. 
42 

7 
23 , 
.1 
37 

Sites 

2951627 

12 

li 
67 

17 
II 
31 
43 

.!! 
113 

, 
• 
13 , 
.i 

" 
24 

329 
71 

..11 
471 

" 10 
JQ 
79 

27 

.! 

" 

2951389 

" 107 
\52 

" \3 
]17 .. 
.li 
269 

10 
14 
24 
25 
23 
96 

" 266 
25 

.12 
:3 45. 

74 
7 

.! 

" 
34 

.! 

" 

295) 633 

1 

11 
13 

7 
1 

6<l , 
.i 
78 

1 
4 

12 

.! 
21 

• 
3 

9 

7 

7 

• 
• 

T",,] 

71 

ill 
268 

70 
31 

229 

IS' 
~ ,,. 

17 
25 
69 

" 21 
204 

46 
. 38 
10' 
90 

882 

144 
17 

.!1 
173 

69 

!.l 
81 

An extn:mely attentive ruder will note minor di$C repanciu in counts belWeen!he tables in McKenna and Toll (1984: 
486-487) and thOR given here. The disc repancies for 29SJ 621 are due largely to the addition of. number of misplaced 
cases to the 29S1627 dala k t ,ubsequenllo the initial 29SJ 627 IIIoI[YI1. (Toll and McKenna 1992) and Ihe 29SJ 1360 
write-up. Other discrepancies re$llil from the Ute of only jan and only the ·primary" surface manipulation in these table' . 

Conugated are the two most abundant types, but botb 
neck-<::orrugated and Pueblo ll-m Corrugated are less 
abundant than wide neckbanded, so that sample size 

• 

• 

sequence In wide neckbanded and Pueblo TIl 
Corrugated. The types with significant temper tests 
aU contain larger numbers of well-represented surface 
manipulations tban the types lacking significant 
differeoces. Wide neckbanded and Pueblo III Corru
gated contain only two surface categories of any 
frequency. Narrow neckbanded and Pueblo II 

is Dot the sole expianatioo for surface diversity. The 
differences found are quite consistent from type 10 • 

type. The trachyte-tempered items have wide coils 
less often than statistically expected and have some 



• • • Table 2.81 ali-square test resultsfrom comparisons a/type-temper and type-site groups by grayware sUrface manipulation. 

T.ble Small 
Tell Entries No. Controlling Group DimeD3iolU x' df P C Expected 

TEMPER a:.bk 2.79) 

Wide Ned:ballded 251 69% aandltone 2.0 1.064 2 .5&8 .06' 

Narrow Neckbanded abc 41' 62% sandstone 3.0 18.539 , .001 .207 
Sandstone-t[a~hyte 412 74% aandstone 2'" 21.394 , .000 .222 

Neck Conugaled abc 117 61 % sandstone 2.0 8.461 2 .014 .260 
Sandstone-tra~h)'te 163 70% sandstone ,,., 7.015 , .135 .203 1 cell <5 

PH eonu8.ted .bed 687 7\ % 5llnohtone 3., 30.010 , .000 .20S 2 ceils <S 

po· m COrRlgated 146 78 % narrow coil 2'" 9.057 2 .010 .242 

pm Conug.led " 82 % sand8lone 2xl .130 (C) .718 

SITES aable l.BO} 

Wide Nectb.nded B,C,D 242 63 % wide clipboard 2'" 

Nnrow Neckbanded BCDEF '07 53% 295) 627 '''' 58.829 12 .000 .322 3 ceUa <S 

Neck eonug.ted BCD '" 55'; 2951 627 3'" 19.788 8 .011 .318 2 ceUI <S 

PO Convgated DE 81. 58'; 29SJ 627 2" 12.372 3 .006 .122 

po-m CotnIgated DE 166 80% 2-5 nun coil 2'" 2.842 2 .241 .130 

PlU COrTllg~ted DE 73 "" 1.220 <9 .270 

(C) lndiutes chi·aquare ~()rrected. 

Key: 

Tempers: ~ Undifferentiated sandstone Sites: A 29SJ 299 
b ~halced()ni~ sand$lOtlC B 29SJ 629 , tracbyte C 29SJ 1360 () 
d trachyle Ind sandstone 0 29SJ 627 3 E 29SJ 389 (Pueblo Alto) 

F 29S1633 3 n· 
~ 

-'"' '"' 
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sort of patterning, including "festoon coils· in surface 
manipulation relatively more often than do the 
sandstone-tempered ceramics. Althougb there are 
only three examples of patterned corrugation in the 
Pueblo III Corrugated sample, all have trachyte 
temper, but the small Pueblo 1lI trachyte sample 
contains relatively more wide coil specimens than 
does the sandstone group. 

More corrugation patterning in the tracbyte 
group may represent greater effort at potter 
identification, and the presence of fewer vessels with 
wide coils might indicate a greater skill level among 
Chuskan potters (Table 2.79). Still, percentages of 
narrow (2 mm to 5 mm) coil pieces in both major 
temper groups are similar. In all types bul narrow 
neckbanded, the tracbyte-tempered groups are slightly 
more diverse in surface manipulation than is the 
sandstone group (Table 2.82). Some of these surface 
manipulations may represent subgroups of producers 
that must have existed in both of these temper types. 
Identifying them will require more detailed analyses 
of materials, decoration, and vessel morphology . 
The corrugation patterning in trachyte pieces and the 
wide~oiled sandstone group confirm the presence of 
variability in vessel production, but the single 
outstanding characteristic of the a!>semblage is the 
across~temper similarity of 70 percent to 80 percent 
of the Pueblo n and Pueblo 1I·1JJ vessels. 

Chalcedonic sandstone, a potential check as an 
isolated producing area, is somewhat elT8tic across 
types. In Darrow neckbanded and neck-corrugated. 
percentages of surface treatments are quite similar to 
those of the sandstone temper class, with 8 lower 
overall percent of pauerning. In Pueblo II Corru~ 
gated, the chalcedonic sandstone groups show the 
highest percent of patterning. Although patterned 
trachyte cases are evenly split between Pueblo Alto 
and 29S1 627 (giving Pueblo Alto a higher relative 
frequency), 7 of 9 patterned chalcedonic sandstone 
cases 8re from 29SJ 627. The sample is too small , 
hut perhaps we are glimpsing the development of a 
site~area association late in tbe production of 
chalcedonic sandstone utility ware. This may even be 
a continuation of a relationship thai exisled earlier al 
nearby 29SJ 629, 

Significant differences in grayware surface 
manipulations among sites are present (Table 2.81). 

The types identified here lasted longer than the peak 
popularity phases of some of the attrihutes recorded. 
especially in the earlier types. The time spans of 
29SJ 629 , 29SJ 1360 and 29SJ 627, are such that 
each site has examples of earlier and later vessels of 
the abundant types, and it is difficult to determine 
whether within type differences are temporal, site 
preference, or production effects (McKenna and ToU 
1984,218-219). 

Jfthe sequence 2951 629,2951 1360, 29SJ 627, 
29SJ 389, and 29SJ 633 (with overlap) is valid, there 
are some trends that probably have temporal basis. 
Coil widths and , to a lesser degree, the presence of 
banding versus clapboarding, change with some 
predictability through time (Blinman 1984). Addi~ 

tionaJly, 29SJ 629 shows more wide coils and less 
clapboarding in wide neckbanded than the expected in 
a comparison with other sites, while 29SJ 1360 shows 
more clapboarded specimens. Narrow neckbanded at 
2951 629 also contains a relatively high percentage of 

• 

bands greater than 5 nun wide. Compared to the 
expectation set mainly by the large 29SJ 627 sample, • 
2951 1360 has more narrow neckbanded with wide 
banding than ~llOrmal, ~ but less than 29SJ 629. Both 
of these occurrences seem likely to relate mostly to 
time of occupation and manufacture, but the very 
high relative frequency of wide coils in neck~ 

corrugated al 29SJ 629 suggests that use of wider 
fillets by the suppliers of 29SJ 629 ceramics may 
have been traditional. At 29SJ 629, which has high 
relative frequencies of chalcedonic sandstone, nearly 
half of the neck-corrugated with wide coils bas 
cbalcedonic sandstone. Though 29SJ 629 accounts 
for oruy 21 percent of the neck~orrugated sample 
shown here, it accounts for 7 1 percent of the 
chalcedonic sandstone~tempered pottery with wide 
coils. Perhaps there was some specific producer~ 
consumer relationship between cbalcedonic sandstone-
using polters and 29SJ 629 (Toll 1984). The 
numbers of cbalcedonic sandstone~tempered Pueblo II 
Corrugated are trivial at most sites, but 29SJ 629 and 
29SJ 1360 remain high relative to other sites. in wide 
coiled chalcedonic sandstone~tempered specimens. 

The narrow neckbanded from Pueblo Alto 
stands apart as having a very high percentage of 
narrow clapboard (this frequency contributes very 
substantially to the significant chi~square Table 2.81). • 
This probably results from the more uniformly late 



• 
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Table 2.82. Sur/ace manipulation diversity/or types with 
more than two major categories." 

Narrow Neckbanded 
Diversity (H') 
Evenne" (I) 
RichllClii (a) 

Necl:; Corrugated 
Divenity (H') 
Evcnnc5a (1) 
Richness (I) 

PU Corrug.led 
Divenity (H ') 
Evenness (1) 

Richneas(a) 

PIl-m Corrugated 
Diversity (II') 
Evenness (1) 
Riehnen(s) 

• See Tables 2 .79 .nd 2.80 . 

date for the Pueblo Alto narrow neckbanded and from 
the higher frequency of trachyte there. A similar 
preference for narrow coils in Pueblo II Corrugated 
at Pueblo Allo may be observed, although the 
difference from the other sites is not substantial. The 
main element in the significant difference between 
2981 621 and Pueblo Aha Pueblo n Conugated stems 
from more wide coils in the 29SJ 627 collection. 
Not surprisingly, the great majority (74 percent) of 
this group is sandstone-tempered at 29SJ 627. There 
may be an additional production group represented 
here, but as with the production relationships above, 
these are merely suggestions. It is notable that there 
is no significant between·site difference in grayware 
surface manipulation in the two latest types. This is 
in part because in Pueblo n, Pueblo ll-Ill and Pueblo 
m, 72 to 85 percent of tbe cases bave single surface 
treatments. Differently constituted tests on surface 
and otber attributes of neckbanded ceramics from 
29SJ 1360, 29SJ 627 and 29SJ 629 also show some 
site-design association. again based largely on minor 
surface treatment categories with an overall 
background of site similarity (McKenna and Toll 
198U21, 486-487). 

Although there may be meaningful variable 
states of which we are unaware. this reduction in 

Sandstone Trachyte T",,\ 

1.346 1.321 1.356 
.837 .821 .843 , , , 

1.471 1.510 1.487 

, 

4 

, 

.9 14 .938 .92' , , 

.• 60 .885 .919 

.620 .639 .663 
4 4 

.556 .7 15 .652 

.'06 .651 .593 , , 

surface treatments may have considerable relevance 
to the production of pottery. Superficially, reduction 
in surface treatments from narrow neckbanded and 
neck-conugated onward fits beautifully with the 
model of reduced variability with increased speciali
zation, but several contradictions to such an easy fit 
must be considered before it can be accepted. The 
widespread homogeneity in appearance of early gray
ware (Lino Gray) and the small number of surface 
attributes in wide neckbanded must be attributed 
either 10 some cause other than specialization and 
standardiZAtion, or to some cyclical presence of 
restricted production. The fact tbat in the types with 
many surface treatments, most of those treatments 
occur in all temper categories, also demands explana
tion. Finally, the metric results do not seem to be in 
simple agreement with such an explanation. That is, 
in some instances, the metrics show increased varia
bility; in other cases they do not, and the multivariate 
classification success improves through time. 

The imprOVed classification success may show 
more specialized production. It may be that the 
regional interaction or, in an extreme formulation, 
social control, increased during the production of 
Pueblo 11-11I and Pueblo 1Il Corrugated to the point 
that specialized producers were making stylistically 
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similar ceramics. The statistics for Pueblo O-TIJ 
Corrugated, including its high percentage of trachyte 
and tight lime range, are the most supportive of this 
trend . It is peculiar, though, thai Pueblo III should 
follow suit because some specimens in this group 
come from considerably later, but also because this 
type shows an increase in metric variability. We 
have argued that the period during which Pueblo 111 
Corrugated was produced was one of disruption in 
many aspects of the system (Toll et al. 1980), which 
fits with the increased metric variability, but not with 
the reduction in surface manipulations. 

Longacre et al. (1988) conclude that the search 
for standardization will be difficult or impossible 
without having the folk taxonomy of vessel forms to 
test for consistency (see also Stark 1995). In their 
studies in the Philippines, vessel categories are based 
on size and other criteria. The metric mixture of 
different categories f;hows that size is Dot the onJy 
criterion, but lacking any other , it was used 10 look 
for subgroups in grayware jars. Histograms of rim 
diameter in Pueblo II Corrugated (the largest group) 
look like normal distributions centering around 
diameters of 200 mm to 210 mm (histograms of all 
measurements show that estimates ending in zero 
[e.g ., 200] were used much more often by the 
recorders than those ending in five (e.g., 185]; when 
combined into 10 mm increments an apparently 
jagged distribution becomes quite smooth). To look 
for increased standardization within subgroups, three 
size groups were defined based on the size distrib
ution: small-less than 165 mm diameter, medium 
- 165 mm to 280 mm diameter, and large-greater 
than 280 nun (fable 2.83; Figure 2.24). Variability 
within size-temper groups (as measured by the 
coefficient of variation) is quite similar from type to 
type. Trachyte CYs tend to be slightly smaller than 
the others and tbe chalcedonic sandstone CVs, 
slightly larger. The groupings also show that there 
are usually more trachyte-tempered vessels in the 
large category than other tempers. Dividing the types 
into size and temper groups, then, reiterates other 
findings; at the level of resolution available to us, we 
can see suggestions of increased uniformity and 
perhaps competence among Chuskan potters, but their 
work is not sufficiently different from that of other 
artisans to be clearly distinct. 

Data Swnmary and Interpretation. The 
results of the above analysis may be summarized as 
follows: 

1) The temper groups, which are assumed to 
represent areal sets of producers, show a great deal 
of similarity through time. This similarity encom
passes size, rim measurements, and primary surface 
decoration. The significant differences that were 
found among groups are frequently based on attribute 
states that are less common in all groups. MuJti
variate analyses are able to place cases in the correct 
temper group more than half of the time, but there is 
consistently a large number of misclassifi cations; the 
correct classification percentage is sometimes 
accomplished through placement of all cases in the 
most abundant group. This fact and the infrequent 
showing of temper as a significant variable in 
c lassification support the univariate analyses. 
Grouping of white wares, based on different attributes 
from the grayware study, also shows that the majority 
of pieces fit into one group and that similarities cross-

• 

cut suspected production groups (Toll and McKenna • 
1987, 1992). 

2) There are, however, differences in variabil
ity among groups, and there is some tendency for 
these differences to recur through the types. In 
particular, the trachyte group quite consistently shows 
less metric variability, although there is more surface 
diversity in trachyte in narrow neckbanded through 
Pueblo II Corrugated. That there!@. some multi
variate classifications supports the idea that some 
metric distinction is present, although apparently not 
a strong one. 

3) The volume of ceramics brought to Chaco 
Canyon from elsewhere was substantial. This is best 
seen in trachyte-tempered graywares, but other 
groups of imparted ceramics are present and some 
members of the sandstone-tempered group, which. 
conservatively speaking, may be local, are also likely 
to be imports (Import Section). 

4) In the same vein as (3), there are likely to 
have been multiple producers supplying ceramics to 
Chaco Canyon. A1thougb the prescnt temper analysis 
results in three substantial grayware temper cate-

• 
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Table 2.83. Rim diameters and coefficients of variation within 
size-remper groups, 

Te!!!.l!!:r N •. Mean CV 

pn Corrugated snu.1l 131 131.6 13.5 

Sandllnne 76 132.6 19.6 

Chal~cdoni~ aarnhtone , 132. 1 24.' 
Trachyte 43 131.1 15.9 

Trachyte and Sandstone 7 133.6 20.4 

PU Corrugated medium 'OS 218.6 14.2 

Sand!ilonc 23S 217.6 14.1 

ChalccdorUc sandstone 33 211.2 15 .2 

Trachyte '" 221.0 14.2 

Trachyte and Sandstone 22 217.7 13 .6 

PH Corrugated JlTge 60 313.0 6.2 

Sandstone 24 3 13.3 6.2 

Chalcedonic sandstone , 308.0 '.2 

Trachyte 27 313.9 6.1 • TTllchytc and Sandstone 4 311.2 '.7 

PIl-U1 Corrugated small l6 133 .3 22.5 

Sandstone 22 133.4 23.2 

Trachyte 13 137.3 19.2 

PU-lIl Corrugated medium 137 222.1 13 .5 

Sandstone " 221.0 14.1 

Chllcedonic aandatone' 3 205.0 

Trachyte 64 221.7 12.9 

Trachyte and Sandstone 11 234.5 11.2 

PII-III Corrugated large 18 315.3 7.2 

Sandstone 4 305.0 4.2 

Trachyte 13 320 .4 7.4 

pm COmlgated small 37 118.6 19.7 

Pili Corrugated medium 42 205 .1 12.9 

S.ndstone 22 197.3 11.0 

Tl'1Ichyte 16 216.9 13 .2 

Pili Corrugated large' 3 320.0 

"n is too lmall for meaningful standard deviation so 00 CV is shown .. 

• 
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PH Corrugated Size Groups 
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Figure 2.24. Box plots 0/ size-temper group diameters in Pueblo 1I Corrugated. SS=sandstone. 
Trachy=trachyte, Ch=chalcedonic sandstone, Tr-SS=trachyre-sandstone mixed; small, 
mdium, large refer to vessel size groups. Total n=692; Small Ch, Small Tr-SS, Large Ch, 
and Large Tr-SS each has Jess than 10 cases. 

the above may be temporal or idiosyncratic variation, 
but some must represent multiple producers. 

5) There seems to be a period of greater 
variability covered by narrow neckbanded and neck
corrugated (ca. A.D. 900 to 1050), but by our 
criteria there is considerable consistency before and 
after that time. 

6) There is temporal decline in variability, with 

• 

• 

gories, eacb of these is quite likely to represent many 
producers al any given time. This is, of course, most 
applicable to the largest and vaguest category. 
undifferentiated sandstone. Evidence for several 
producers within these larger groups includes the 
following: a) metric variability within groups; b) 
surface treatment variability, such as wide coils in 
sandstone and patterned corrugation in trachyte; c) 
refiring that shows different clays within temper 
groups (Temper and Paste section; Toll et aI. 1980; 
Toll and McKenna 1987); d) temper variability within 
sandstone (grain size) and cbalcedonic sandstone 
(color of chalcedony matrix) and quantity of sherd 
temper; and e) clay body difference. Some of all of 

tbe least variability most visible in Pueblo "-ill 
Conugated. This is of considerable interest because 
Pueblo II-Ul Corrugated corresponds most closelY. 
with the fullest extent of the Cbaco system and the 



• 

• 
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most pronounced relationship with the Cbuska area. 
Volume, variability, and distance all make a good 
case for specialized production. This case is miti
gated somewhat by relatively greater diversity of 
surface treatment in the Pueblo Il-m Corrugated 
trachyte-tempered group than in the sandstone group. 

7) As suggested by (1), cbange occurs across 
temper groups in a remarkably consistent way. This 
change occurs on a very broad, virtually pan-Anasa
zit scale. Because the scale of these changes is criti
cal context to viewing consistency within region vis
a-vis specialization and because deciphering its cause 
would provide something really fundamental about 
Anasazi systems, further discussion is warranted. 

Broad-based Ceramic Shifts and their Relevance to 
Specialization 

The Anasazi ceramic sequence contains several 
examples of dramatic (ceramicaUy speaking) changes. 
One is the change from mineral to carbon paint 
(Table 2.6; Type Descriptions; Toll 1985:216-223; 
Wilson 1996). Others are the change in vessel form 
from Lino jars with necks and tecomates (both with 
small orifices) to the wide-mouthed jars that fol
lowed, changes in exterior manipulation of 
graywares, abandonment of fugitive red treatment of 
vessel exteriors, adoption and rejection of vessel 
forms (such as gourd ladles, pitchers, kiva jars. 
mugs), and decorative changes such as that from Red 
Mesa designs to Gallup designs (Appendix 2A). 
Smith (1971:611-612) discusses a similar, later shift 
in the rapid change from orange to yeUow wares. 
There is little infonnatioo on the time frame for such 
shifts or on their synchronization over large areas, 
but typological dating suggest that they were rapid 
and relatively synchronous. 

Good chronological control was available for 
Blinman's (1984) study of grayware neck coil width 
in the Dolores Area which shows a period of rapid 
change bet\.\leen A.D. 860 and A.D. 890. A similar 
trend in neckband width reduction is present in Chaco 
Canyon, with a typological break-point between wide 
coils and narrow ones placed al A.D. 900. The 
Chaco date is not entirely independent from the 
better-dated Mesa Verde area (Breternitz et a!. 1974), 
aod Blinman has used minimum coil width values 
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well below dated provenience means to defme the 
trend. The ranges increase greatly through time in 
the study (Blinman 1984:131-132). Some of this 
increase is surely the result of curated pottery, but it 
seems likely that the use of only the narrowest 
examples exaggerates the trend. Still, as noted in the 
Chaco type comparisons (which are similar in 
concept 10 Blinman's use of Wprogressive sberds~), 
the early types show less variability in some attributes 
than do the later ones. Thus, the typological frame
work suggests that variability was low early. 
Blinman has controlled for local production in his 
study and this temper is virtually absent in compar
able types from Chaco Canyon, showing similar 
shifts in well-separated areas at the same lime. 

Equal in scale and fundamentalily 10 changes in 
grayware surface trealments is the change to use of 
carbon (or organic) paint on whitewares. East of the 
Chuska Valley (and even in parts of the valley) and 
from Dove Creek to Silver City, whiteware pottery 
was painted with mineral-based paint from before 
A.D. 900 to late in the A.D. 1Ooos. These temporal 
and spatial spans are remarkably similar to the period 
of the greatest energy investment in Chaco Canyon 
and to the area of tbe Chaco system in the larger 
sense. Around A.D. 1100 mineral paint was largely 
replaced by organic paint. This change bad some 
precursors in the latter A.D. lOoos, as organic paint 
was used willi increasing frequency, but the majority 
of the change is around A.D. 1100 (Tables 2.6, 2.7) . 
Percentages of carbon paint shown in the post A.D. 
1100 segment would be higher were it not for the 
significant beirlooming effect that is inevitably 
present. With the exception of a few pockets of 
mineral paint use, by A.D . 1200, nearly the whole 
area that formerly used mineral paint had changed 
over to organic paint. The early A.D. lIoos mark a 
number of major changes in life in Chaco Canyon. 
Building events are scaled down, changing from large 
rooms and classic Chaco greathouses to "McElmo" 
style buildings (Lekson 1984a). By A.D. lBO, 
acquisition of new beams and most or aU large 
building efforts have ceased, additions to the Wtrash 
mounds" ceased, and there was a shift in residence 
pattern at greatbouses (Windes 1987). The use of 
hachure in ceramic design was greatly reduced and 
more obsidian and less Chuskan ("Washington Pass") 
chert (Cameron 1984, 1987:267-269) was in use. 
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This was clearly a time of important o rganizational 
cbange in Chaco Canyon. and within the eastern 
Anasazi world. When we have deciphered whether 
the ceramic cbanges that occurred at this lime were 
coincidental with social change or directly related and 
how, we will have made a substantial contribution to 
understanding links between social change and 
material culture. 

These rapid and apparently synchronous shifts 
In fairly major aspects of ceramic manufacture are 
surely an important piece of evidence for both 
productive and social organization , but exactly what 
they show is extremely problematic. The most 
parsimonious explanation in the present context is thai 
there were, in fact, a limited number of potters so 
that the number of producers who needed 10 change 
to confonn to a new style was small and a rapid 
change was thus possible. A limited number of 
)X)tlers with widely consumed products is, of course, 
onJy a faciHtator to a rapid change, and we know that 
even if they were restricted in number, they were 
widely distributed in space. 

The reasons a pre!>'Umably conservative segment 
(see Foster 1965) of a reputedly conservative society 
should change on anything more than a rughly locali
zed or regional basis must rest in an organizational 
realm rather than a purely technological one. Propo
nents of powerful hierarchical control can fmd sup
port for that position in phenomena like these, which 
have parallels in arcbitecture. Indeed, attributing 
wide-range change to a decision made by authorities 
is another parsimonious and more complete explana
tion than otbers available. Because of the date of 
either the Lino form change o r the neckbanding 
change. for example, using authoritative direction as 
an eltplanation requires that considerable differentia
tion was present quite early, and Scbelberg ( 1982) 
has argued for simple chiefdoms in Basketmaker 
times. F. Plog's concept of "alliances· is concerned 
with wide areal similarities such as these (Cordell 
1984a:320-321; Upham 1982). Alternatively, rather 
than an expression of political control , style may be 
a means of identifying group membership. Such 
identification is an adaptive response facilitating 
interaction in an unpredictable environment (Gillespie 
1985; Schelberg 1982), an explanation developed for 
ceramics by S. Plog (198Oc) and others. 

1be ready adoption of functional improvements 
must also be considered as a cause for these shifts, 
although differences in exterior surface treatments or 
rim fonns of graywares are difficult to accord the 
status of revolutionary improvements (see Young and 
Stone 1990). Possibly it was discovered that a tex
tured exterior and a smooth interior surface reduced 
vessels' susceptibility to thermal shock (Schiffer et al. 
1994:207-211). The adoption of some treatments is 
especially intriguing in that some, such as corruga
tion, may have translated into increased production 
effort (although E. B1inman (personal communication 
19951 bas found it possible to rapidly produce 
corrugated jars). There may also be functional 
reasons for the switch from mineral to organic paint. 
Given sufficient control of firing atmosphere, organic 
paints require lower temperatures for successful 
binding of painl to pot tban do mineral paints (E. 
Blinman personal communication 1996). Mineral 
paints are more forgiving -of atmosphere control 
problems; thus, with improvements in firing atmos
phere control and identification of slips that would 
retain organic paint it would have theoretically been 
possible to conserve fuel by using lower firing tem
peratures. This suggestion has appeal, given argu
ments above that fuel was a limiting factor in pottery 
production, although Blinman also points out that 
many carbon-painted whitewares appear to have been 
fired at temperatures similar to mineral-painted ones. 
Perhaps carbon paint was just energy e ffi cient be
cause it eliminated the need to grind mineral pigmenr.---

Much as we might wish for functional, 
efficiency-based explanations for the shift to carbon 
paint or grayware manipulation, the extent and timing 
of the cbanges suggest additional, social reasons for 
them. The broad scale cbanges in ceramics, partic
ularly in putatively inconspicuous graywares, carnes 
an important, if cryptic, message about communi
cation and connectivity among Anasazi regions. 
Although change would have been facilitated by the 
presence of specialized producers, specialization in 
and of itself seems inadequate to account for tbe 
breadth and thoroughness of these changes. 

Level of Specialization. In the above analyses 
of grdywares, the discernible variability in decoration 
and measurements is repeatedly overshadowed by 
similarity across groups. Whitewares also follow this 

• 

• 

• 
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pattern. This lack of clear differentiation in the 
major classes of pottery in Chaco Canyon is critical 
in estimating tbe sort of ~specializatioD· that might 
have existed in the system. Placing production on the 
dimensions defmed by Costin and Hagstrum (1995), 
San Juan Basin ceramic specialization can be 
characterized as follows: 

Context of production. There is no 
reason to suspect that pottery producers 
were "attached" to elites for the pro
ductioll of specialized forms, since even 
tbe most unusual of forms (effigies, 
cylinder jars, perhaps shouldered pitchers) 
share technological and technical attributes 
with tbe most abundant. 

Concentration and constitution of pro
duction. Temper makes it clear that 
production took place at numerous loca
tions; the regularity of many vessels and 
the apparent areal specialization on some 
forms suggest that not all households 
produced pottery I or at least that some 
produced pottery in excess of their own 
needs. 

Intensity of Production. There is no 
way to judge whether ceramic production 
was seasonal, or how much time even the 
most productive of communities spent 
making pottery . Seasonal conditions are 
sufficiently variable that it is unlikely that 
pottery was made during tbe coldest 
months because of freezing and drying 
(too slow) problems (December and 
January, perhaps), and perhaps during the 
windiest months (April and May) because 
of firing and drying (too fast) problems. 

In Costin and Hagstrum's (1995:621) terms, produc· 
tion circa A.D. 1100 seems likely to have combined 
individual specialization (uniformly dispersed autono
mous households producing for local consumption) 
and, perhaps, community specialization ("autonomous 
individual or household-based production units, 
aggregated within a single community, producing for 
unrestricted regional consumption -). 

Different wares were distributed at different 
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scales in different areas. San Juan Redware and laler 
White Mountain Redwares were produced in areas 
that were much smaller than the area to which they 
were distributed, as were Polished Smudged 
(Hegmon et a!. 1995). Chuska gnl.ywares, and 
probably others, were produced beyond the need at 
the place of manufacture, but not as widely 
di stributed as the red and smudged wares. 
Whiteware production and distribution were probably 
similar to the graywares in the San Juan Basin, 
although the evidence for their movement is less 
clear, and they may have even been transported at 
lower levels tban the graywares. Whatever the 
relative quantities of movement, the evidence for 
production beyond need indicates low level 
specialization from early in the Anasazi sequence (see 
Wilson and Blinman 1995). Because of the complex 
relationship between standardization and 
specialization, the two cannot be equated (Hegmon et 
a!. 1995:34, 53; Stark 1995), as indicated by the 
findings for graywares bere. Contrary to the findings 
ofHegmon et al. for redwares, the Chuska graywares 
do seem to be slightly more regular tban other 
graywares; combined with the large absolute 
quantities indicated, community specialization is 
strongly indicated. 

Balfet (1965, 1981) places great emphasis 00 
the diversi ty of producers present in the Maghreb. In 
this large area, there are household producers and 
"semi-specialists" who produce similar wares in 
similar ways and there are artisans or specialists who 
produce technically different and distinctive pottery. 
Although the levels of difference are difficult to 
compare with Chaco Canyon, it seems safe to say 
that there is no class of very distinctive pottery in 
Chaco Canyon that is comparable to that found in the 
Maghreb. Rare and unusual vessel forms faU well 
within the technological range of much more common 
forms. 'The coexistence of two levels (household and 
semi~specialist) producing in the same basic fasbion 
is quite easily postulated for Chaco, however, 
because the two are higbJy similar in the Maghreb 
(Balfet 1965: 162-171). There is some standardization 
from the earliest levels of specialization (Balfet 
1965: 171), and tbis is presumably part of what has 
been ascertained here. Balfet describes 2000-year 
stability in decoration and technology al1lOl1g domestic 
producers. Although specialized producers have 
strong traditions in decoration and form, they have 
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changed more rapidly than domestic producers (Balfet 
1965:169). Change in Anasazi ceramics was more 
rapid than in the Maghreb. This greater rate of 
Anasazi change suggests a level more specialized than 
purely domestic production. 

Specialization at the Lower End. 

The classic type of Hopi education makes 
the economic specialist practically non
existent. Each child is thoroughly trained 
in all the conventional activities: associated 
with its sex, though it is inevitable thai 
some individuals for one reason or another 
stand out in tbe community as possessing 
greater skills than the average ... 
(Beaglebole 1937:19). 

All the finer baskets are purchased from 
the Apache. Hopi. and other Indians. 
Those of the former are especially prized. 
It is not that the Zuni women cannot make 
the fine baskets, but it happens in 
aboriginal life as in other civilizations tbat 
different people have their speciaJties and 
objects of foreign manufacture are prized 
(Stevenson 1904:373). 

These quotations illustrate two points about 
specialization that must be recognized in this 
archeological quest for its defmition: 

1) Individuals who could be considered part
time specialists are likely to occur in any group above 
some rather minimal size. 

2) In an area such as the Southwest containing 
numerous communities, whether of the same or 
different "cultures, " there may be development of 
group craft specialization even if some of the groups 
involved are nominally egalitarian (if Dot the Pueblos 
then the Apaches). 

Beyond a very few individua1s. it is very 
unlikely that full time specialists of any sort were 
present in the twelfth century San Juan Basin- full 
time specialists were uncommon even in the Aztec 
state (Brumfiel 1987:109. 116-117). Granting that 
some individuals are likely to devote more time than 
others to some pursuits in almost any social 

organization, we must inquire as to the point at which 
these time expenditure differences among individuals 
promote differentiations in power. Practically any 
group has an individual who is some form of 
ceremonial specialist. Such ceremonialists can be 
present with minimal occupational differentiation 
among the rest of the group. One of many unquanti
fiable unknowns is the extent to which a ceremonial 
or a ceremonial-cum-administrative specialty can exist 
without other specialists to support it. 

To what extent could ceramic part-time 
specialists exist without other productive specialties 
also being in place? Brody (1977:1-3) expresses 
considerable surprise that people living in simple 
villages in the Mimbres area could have produced the 
high art fonn tbat their pottery represents. Perhaps 
a few specialists (LeBlanc 1983:138) can exist with 
minhnal implications for other pursuits. 

While tbere were probably ceramic, bunting 
(Akins 1982a,b), and jewelry specialists (Mathien 
1984), in the Chaco sphere, there is little evidence 
for lithic specialists (Cameron 1984). While there 
are cases of possible administrative specialization 
(Akins and Schelberg 1984), they are few; and while 
layouts of large Chaco sites clearly exhibit planning, 
construction need not have been overly consumptive 
of time and energy (lekson 1984a,b). Thus, special
ization probably consisted of some occupational 
,differentiation includillg some individuals who did not 
engage ill any material production. This is a level 
greater than that described above by Beaglehole. but 
not a great deal. It is questionable whether the 
relationship between administrative specialists and 
productive specialists was such that enough Wwealth" 
could be diverted to create a coercive power base 
(Sebastian 1992; Wilcox 1993). 

There have been suggestions that the prehistoric 
pueblos were differentiated to the extent that there 
were big men (Lekson 1984a:265), ranked societies 
(Scbelberg 1982). self-serving elites (Sebastian 1992), 
oligarchies (Upham 1982:20, 199), and military 
polities and a Cbaco state (Wilcox 1993). Although 
Lynne Sebastian (1992) understands me differently, 
I acknowledge tbat some individuals must have had 
greater access to knowledge and control over 
distribution of resources. I also continue to think tbat 
tbe ethnographic record suggests and the 

• 

• 

• 
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archeological record supports the idea that these 
~ Ieaders· were meant to be heard but not seen. 
Wilcox discusses individualizing and group-oriented 
chiefdoms. Group-oriented organizations include 
difficult-to-identify leaders. parNirne specialists, 
periodic communal redistribution, impressive group 
monuments, and emphasis on group activities (Saitta 
1997; Wilcox 1993:Table 1). If these individuals 
were supposed to have low visibility to their contem
poraries, what chance does an archeologist have of 
identifying them? By their deeds perhaps we shall 
know them; it is less likely we will know them by 
their houses (or their burials). 

Community specializations have the overall 
effect of integrating regions with all the symbiotic 
advantages that have been attributed to such 
integration (see also Hagstrum 1995:289-290). Much 
as there are benefits beyond those expressed by 
practitioners for religion (broadly as Harris 1974), 
prizing ·objects of foreign manufacture" carries the 
adaptive advantage of maintaining economic relation-

• 

ships with diverse areas and groups. Community 
specializations occur in a dramatic way in densely 
populated, markedly differentiated situations such as 
Mesoamerica, but also in less complex cases. While 

• 

the degree of specialization apparent might fit within 
a complex social organization, the complexity did not 
approach that of modem or ancient Mesoamerica. 

The distinction noted by Hagstrom (1985:68) 
between specialists who produce to participate in an 
exchange network ("general specialists") and those 
who supply and are supported by an elite ("attached 
specialists") is relevant here. As she suggests for tbe 
Rio Grande area, what specialization can be discerned 
in the Chaco case seems very likely to be "general." 
Perhaps even more usefu] is the concept of the 
"embedded specialistn whose labor is "integral to the 
functioning of household and local economiesn (Saitta 
1997:9). Efficiency may be one reason for vessel 
similarities, althougb Hagstrum's emphasis on time
saving seems based on the industrial age, and mass 
production is unlikely to have existed (see Stark 
1995). As noted, some changes in Anasazi ceramics 
mayor may not have been efficient for production. 
Other factors may be advanced. 
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Other Sources of Standardization. 

The Functions of Vessel Identifiability. 
The appearance of a pot provides information of 
varying specificity about where it was made and who 
made it. These visual cues, in tum, contain a great 
deal of potential information as to scale and type of 
social relationships and about production and 
consumption (plog 198Oc). On the most inclusive 
level, Anasazj pottery was and is readily identifiable. 
There is more to this level than merely "if it is 
pottery it must be Anasazi," because througbout tbe 
Anasazi sequence there are design and form changes 
that are found throughout the area. This level of 
group identi-fication is, pemaps, the most fascinating 
ooe because of its scale. Its significance is also the 
most difficult to plumb. While pancultural 
similarities bave continued to tbe present, it can be 
said (and argued interminably, no doubt) that through 
the eleventh to twelfth centuries this similarity was 
greater than in later centuries even though tbe earlier 
areal extent was greater (Toll et al. 1992). Plog 
(198Oc:]26-]28) places these wide similarities earlier 
at ca. A.D. 500 to 900, and regional differentiation 
does increase through time (e.g., Danson 1957:92-
93). Similarities rocur at the same scale in other 
technologies and their recognition provides important 
context as ever fmer divisions are attempted. 

During the time when the Chaco system was in 
full operation, several regional wares were being 
produced. Three redwares were produced in 
different areas and severaJ variations on the black-on
white and gmyware themes were in production. Plog 
(198Oc:1l5-119, ]34-141) makes the argument that 
the development of regional styles functioned to 
transmit information about group membership, which 
facilitated symbiotic interactions. While this 
explanation has some appeal. it also has some 
probleDl'>. Any sizeable Southwestern ceramic collec
tion contains significant numbers of vessels from 
numerous regions, making the group identification 
message contained in one's pots unclear, or at least 
complex (Kramer 1985:88). How useful is pottery in 
proclaiming one's group identity in situations where 
one's identity is unclear? It seems unlikely that one 
would have one's pots along in such situations . 
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Moreover. as has been pointed out by anyone who 
has typed ceramic collections, there is regularly 
ambiguity among types and even series which are, 
after all , based largely on visual identifications 
(Swarthout and Dulaney 1982). Thus, while stylistic 
and technological variation clearly contain group 
information, the contexts in which that infonnation 
was valuable is entirely speculative. Because of the 
fact thai ceramics were widely exchanged, there are 
alternative interpretations; 

1) With specialization, areas and individuals 
may have become kno\\ftt for producing ceramics with 
certain qualities making identification of vessels' 
makers useful information to someone acquiring 
vessels. 

2) Possession of vessels clearly from other 
areas is symbolic of toleraTeal cooperation and 
coexistence. 

3) At the highest level, sharing forms and 
symbols across wide areas also may have signified 
the recognition of tbe beneficial aspects of maintain
ing relationships with tbose of similar adaptation, 
subject to similar vicissitudes, over as broad an area 
as possible. This interpretation helps resolve an 
inconsistency in Plog's application of Minfonnation 
exchange theory. · That is, while Plog attributes 
group membership information to ceramic design 
wben regional differentiation developed, this function 
is Dot attributed to the early period ceramics when 
widespread similarity is especially notable. Setting 
aside the reservations expressed about bow effective 
a symbol pottery is, it is still unclear why it was a 
symbol at A.D. 1100, but not at A.D. 900. Rather 
tban a change in meaning having taken place, a 
broad-based expression of similarity would have had 
continuous adaptive utility. As population grew and 
niches filled, between-group relationships probably 
became more competitive, hut the adaptive reasons 
for intergroup interaction clearly continued, as did the 
higher level symbolism of widespread ceramic 
similarity . 

AI the regional and subregional levels, many of 
these same reasons for the ability to identify vessels 
apply, althougb at a more specific level. Identifica
tions of the products of a village, clan, family, or 
individual could bave served to place a vessel into 

value and functi.on categories, as well as being 
evidence of social and economic relationships. As 
shown, the Cbuska area provided large quantities of 
ceramics found at Cbaco; the majority of those 
ceramics are utility wares and the volume and relative 
consistency of those vessels make them the tightest 
case for specialized production. While providing 
quantities of grayware to Chaco, the Chuska area 
maintained a distinctive whiteware series throughout, 
baving slip and especially paint that are different 
from the majority of the whitewares found in Chaco 
Canyon . Carbon-on-white Chuska wares are found 
in Chaco Canyon, but never in percentages of the 
magnitude of the Chuska Graywares (see Import and 
Temper sections). Whitewares that do correspond to 

the mineral majority in Chaco Canyon were also 
apparently made in the trachyte-tempering area, but 
some of tbe clay sources seem to be different from 
tbose for Chuska Gray and Carbon-on-white wares 
(Bubemyre and Mills 1993; Windes 1977; Toll and 
McKenna 1987; Zedeiio et at. 1993) . 

Thus, at least some part of the Chuska area 
maintained a decorative technique more reminiscent 
of the region west of the Chuska Mountai~s than of 
the San Juan Basin, in spite of the Cbuska Valley's 
heavy participation in the Chaco system. Perhaps, as 
Plog suggests, there was some effort by the Chuskans 
to set themselves apart. Chuskan Carbon-on-wbite 
does seem to bave been moved differently from 
Chuskan Grayware (M ills 1986; Toll 1985). This 
case is a good illustration of the tension between 
similarity and participation on one hand and lower 
level distinctiveness on the other, confronting social 
interpretations based on ceramics. 

The distinctiveness of the carbon-painted 
ceramics forming tbe majority of whitewares in tbe 
Chuska area (Windes 1977) lends emphasis to tbe 
second aspect of the ceramic relationship between 
these two areas-tbe decorative similari ty of 
graywares througbout the macroregion. Plog's inter
pretation of this similarity is that graywares were 
kept in inconspicuous places. "It is those artifacts 
seen by more individuals that are most appropriate 
for the transmission of stylistic messages" (plog 
198Oc: 119). It may well be that grayware jars were 
less visible, but several points suggest that they 
should also be considered as group symbols: 

• 

• 

• 
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1) Volume of importation. Demand for func
tional vessels may supersede stylistic identification. 

2) Regular change in appearance. That 
attributes such as corrugation, neckbanding, and rim 
flare all changed througb time shows that attention 
was paid to grayware appearance. 

3) Utility wares functioned in socially im
portant contexts. Food preparation is a fundamental 
part of most historic Pueblo ceremonies. Food was 
probably served in decorated wares. but utility wares 
would have bad a crucial role in preparation. 
Preparation for Pueblo ceremonies is marked by 
thorough attentioo to correct detail. If pooled storage 
took place, it was surely socially important. If 
vessels were used for transport, they were likely 
utility vessels; and if vessels served as identification, 
it is in a transport situation that one is most likely to 
meet someone who wonders who one is. Given the 
public functions suggested for Pueblo AJta, the 
increased volume of grayware there further supports 
the idea of social significance for grayware. 

The visual similarities among graywares provide 
a caution with regard to interpreting the differences 
arcbeologists identify among whitewares. As arche
ologists interested in the best possible provenance for 
an assemblage. we focus 00 technological details of 
paint type and slip, and clay and temper. Users of 
vessels choosing to be aware of these archeologically 
important attributes (eleventh ceotury ceramic coo
noisseurs) could no doubt identify sources better than 
the best modem ceramic analyst. On the level of less 
discriminating users, however, color and design were 
much the same over an immense area, and the 
infonnation received from vessels may have been 
more that a given vessel was · proper,· rather than 
that the vessel came from a particular part of the 
region. In this context, the inclusiveness rather than 
the differentiation is important (Toll et al. 1992). 
There are many similarities in modem life-it is 
important to my SOn not only what team a team cap 
represents, but also what the make and type of the 
cap is. Less enlightened viewers (such as most 
adults) of hats only notice the team logo. 

Reina and Hill's (1978) discussion of traditional 
utility pottery production in modem Guatemala 
contains many parallels to the Anasazi case. Utility 
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wares clearly have great social significance in 
Guatemala and we now tum to an eumination of the 
social processes involved with pottery's place in that 
system. 

Costwnbre 

Much of the similarity that can be discerned 
across varying amounts of Anasazi space may have 
resulted from what is called costumbre in 
Mesoamerica (Diaz 1970; Nash 1966; Reina and HilJ 
1978: Chapter 9). It exists in villages elsewhere in 
the world as well (e.g., Nicklin 1971:29). As 
defined by Reina and Hill, costumbre is a pervasive 
observation of what is done and bow it is done. It is 
a communally held definition of behavior relative to 
pottery production and distribution, as well as to 
social relationships and ritual observance. In 
Guatemalan Mayan communities: 

. . . coslumbre is applied to the overaU 
community tradition. It appears as a 
forceful cultural concept that both 
coordinates and determines people's 
thoughts and actions ... The producer, the 
middleman, the merchant and the con
sumer of traditionally made pottery are 
joined to each other as their respective 
roles are defined by costumbre ... 

Levels of thinking and actions people fmd 
difficult to verbalize are attributed to 
costumbre .. . Merchants in the regional 
market carefully choose vessels of tbe 
forms and styles that correspond to the 
costumbres of the people they serve ... 
Costumbre draws people together and 
maintains a definite subcultural boundary 
for their business [and other] activity ... 

10 closed corporate pueblos, costumbre 
encompasses all that is most permanent in 
the way of life; it is at the center of the 
community culture. As long as potters 
keep to costumbre, the quality of their 
vessels is sustained . Costumbre brings 
constant reaffirmation of established 
practices without i.ntent or need to 
innovate. Costumbre in pottery-produc-
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lion centers brings social and economic 
stability (Reina and Hill 1978:231). 

For Indian potters, religion and economics 
are not separate categories. Ratber, they 
have become one: there is religion in 
pottery making. in selling, and in all 
aspects of existence. For potters, all 
these things together constitute coslumbre 
(Reina and Hill 1978:233). 

Costumhre, tben, serves as a powerful conser
vative force that is materially manifested in many 
symbols, including language. dress, and pottery 
fonns. Important to the Chaco discussion is the locus 
of the control expressed in costumbre, and bow tbe 
control develops. The operation of costumhre may 
be viewed on increasingly abstract levels. First is the 
conscious level exemplified in depth by Reina and 
Hill. Second is the level of the community itself and 
the major role that the community bas in enforcing 
conformance to costumbre. Third, tbe operation of 
costumbre has adaptive effects: a materialistic level 
may be defined. Finally, the supra-community level 
must be examined for the extent to which extra
community context determines and maintains the 
institution of costumbre. 

Is costumbre different from culture, and does it 
explain anything more than ~culture?~ The two 

overlap, although costumbre seems to me to be a 
more manageable subset of culture, especially in tbe 
cases presented. Rather than being an explanation, 
costumbre is an empirically demonstrated mechanism 
of control ; it provides a description of bow stan
dardization can be maintained. 

For its practitioners costumbre bas an existence 
of its own; it is an almost concrete, ideally immutable 
entity. 

Pottery-making is not thought of as a 
vocation to be learned in school or 
througb lessons; il is a destino (a fate), 
and it is particularly the destino of certain 
families in Tonal~ (Diaz 1970: 179). 

••. IDOI;1 potters tend to think of particular 
vessels [i.e. vessel forms] as things that 
~, not as objects which one can adapt 

(Diaz 1970:178; emphasis in original). 

At the conceptual level, then, one follows these forms 
because that is the way things are done and there is 
little other choice. 

Various accounts of this process indicate that 
most of the social mechanisms necessary to the 
maintenance of costumbre may be found in the 
community or region. There is little or no mention 
of enforcement by authority. Nicklin (1971:31-33) 
gives multiple examples of how "diffuse negative 
sanctions" operate to encourage potters to conform. to 
traditional products. In his cases, there are no uses 
of force; tbe pressures all take the form of public 
opmlon. In more extreme cases, including the 
Pueblos of the Southwest, accusations of witcbcraft 
can arise, wbich can result in physical harm to the 
accused (Darling 1993; Siverts 1969: 113). 

Costumbre has· economic and adaptive (or 
should that be selective?) effects. For the community 
as a whole and especially for potters, the established 
forms constitute an adaptation that works. As in 
biological evolution, there is a resistance to changing 
an existing adaptation. Wobst and Plog (plog 198Oc) 
stress that group identification facilitates interaction 
with other groups, whether economically or socially. 
Reina and HilI's (l978:Chapter 9) discussion of the 
economics of Guatemalan pottery graphically back up 
Wobst's more theoretical treatment (also Siverts 
1969; Nicklin 1971). Foster (1965:49-51), in 
examining why potters tend to be especially 
conservative, points out that pottery-making is subject 
to a fairly narrow set of techoological limits. When 
tbe established formula is followed carefully and 
skillfully, a successful result is predictable. Changes 
engender unnecessary risks. Potting will change in 
response to economic stimulus, but the overall picture 
is coofonnance to established practices of the group. 

If there are other reasons for tbis type of areal 
consistency, is control beyond tbis community level 
necessary? Nicldin (1971:29) says potting groups 
pertAin ~more to peasant than to tribal potters. ~ By 
definition, peasants are a largely agricultural working 
class, subordinate and paying "rent" to another, 
wealthier class (e.g. , Cook and Diskin 1976: 11-12; 
Roseberry 1976:47; WoLf 1966). According to Wolf 
(1966:3-4, 10), the primary difference between 

• 

• 

• 



• 

• 

• 

"primitive cultivators~ and peasants is that peasants 
do not control their means of production nor their 
surpluses. The Mesoamerican e~amples given bere 
fit into this category. Siverts (1969) shows that a 
major aspect of costumbre-based "boundary 
maintenance" in Cbjapas is that the Indian peasants 
maintain their community ties because the 
sociooconomic environment is such that their 
community is the only place a secure, successful way 
of lifo is likely. Land is the basis for production and 
status and only through CQm:ct community behavior 
can one maintain one's access to the land (Siverts 
1969: 112-114). Acquisition of land or means outside 
the community is bighly unlikely. Nash (1966:32-33) 
maintains that for redistributive economies to exist, 
there must be "social differentiation along some axis 
of prestige and power inequality· and that in 
mobilization economies (more like those cited here 
involving CQStumbre>, the difference becomes more 
emphatic and wealth is more directly controlled by 
the elite. A higher social order is present in these 
cases and has some effect, but that effect is not 
directly observable even in these living cases. 

The historic pueblos manifest many aspects of 
costumbre. both socially and as expressed in 
ceramics. There is a strongly developed ethic of 
suppressing individuality among the Pueblos (Ortiz 
1972:153-154). as well as one for following 
establisbed, traditional behavior. 

To do things as one's tribe does them is to 
fit with the in-group, and to make pottery 
like that of another tribe, or to otherwise 
copy another group is to be not only 'odd' 
but so traitorous that in the modem 
period, for instance, attempts have been 
made to cast a potter out of a tribe into 
which she bad married, only because she 
tried to continue making the pottery of her 
home group (Ellis 1974:23 1). 

Modem pueblos correspond to peasant 
economies in many ways as well; perhaps, these 
attitudes have some basis in conditions such as those 
analyzed by Siverts. Today, it is possible to identify 
the pottery of individual pueblos, or at least of very 
closely spaced ones (e.g., Santo Domingo-Cochiti, 
the Hopi Villages, or Santa Clara-San Ildefonso). 
These areas are sroaller than those recognizable at 
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present in the Anasazi ceramic record, and the scale 
of areal defutition seems to have decreased through 
time (Cordell 1984b). 

For four centuries the pueblos have been subject 
to many of the social and economic conditions 
experienced by Mesoamerican communities, but 
ceramic distinctions existed long before contacl. 
COlltumbre on a fairly local level is probably suf
ficient to account for the degrees of standardization in 
ceramics evident in these analyses, especially if some 
communities and individuals produced more pottery 
than others. Does this mean that prehistoric potters 
were peasants subject to Rrents R by land controlling 
eli tes? If costumbre without hierarchical control of 
production suffices to BCCOunt for pottery variability, 
can costumhre be accounted for without stratification? 

lbe similarities between peasants and cultivators 
in control of their RsurplusesR suggest that some form 
of costumbre could exist in the absence of exploi
tation . Unquestionably, there were costs for parti
cipating in the Chaco system, but return to the 
cultivators could have been high in time of need. 
That there was some fonn of "payment" to a larger 
entity than the community increases similarities 
between Cbaco and ethnographic situations with 
costumbre, regardless of who was the ultimate 
beneficiary . 

Varying approaches have been taken to account 
for some aspects of the ceramic phenomena at issue. 
Plog (I98Oc) uses a largely environmental explanation 
for the development of styles. Tbat is, be argues that 
the conditions of population growth and the patchi
ness of agricultural success in the Southwest created 
the necessity for areal intercommunity cooperation, 
which was symbolized in pottery and elsewhere. 
Upbam (1982), io' discussing a later part of South
western prehistory, takes various decorated wares to 
be symbolic of political alliances with considerable 
coercive power and tightly coordinated ecooomic 
systems. Wilcox (1993) takes the direct approach, 
and says that oot only were the producers peasants, 
they were subject to extraction of tribute by force. 

"Rank societiesR (Fried 1967) have a nllmber of 
developmental attributes that are apropos to the 
Chaco system, including larger settlements, coordi
nation of dispersed settlements, and the maintenance 
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of trade with commurutles exploiting somewhat 
different resources. The Likelihood that individuals 
will take the opportunity to enrich and aggrandize 
themselves is largely a philosophical, human nature 
question. Further, it is a practical question as to how 
much material vvealth can be extracted under a given 
set of conditions. Upham (1982) and Sebastian 
(1992) assume that the opportunity wiU be seized. In 
less developed and. importantly, less densely popu
lated situations (Lekson 1984c), however, there are 
often mechanisms that counteract individuals laking 
the opportunity. These mechanisms are very much in 
evidence among the historic pueblos. It may also be 
that the self-aggrandizement gene is not dominant in 
all groups. 

It is often argued tbat even historic pueblo 
social structure is not egalitarian, implying thai social 
differentiation was much greater prehistorically (e.g., 
Brandt 1980; Sebastian 1992; Upbam 1982). Much 
of the differentiation is accorded 10 offices and 
societies and that the ideal is for holders of ·status" 
positions oat to accumulate wealth. Giveo the 
quantity and quality of evidence for differentiation, I 
feel that the environmental strictures are probably the 
most important cause for the levels of costumbre· 
related evidence from the Chaco system. There were 
probably social developments of a complexity 
somewhat greater than many historic pueblos, but 
certainly not on a central Mesoamerican scale 
(Lekson 1984a:272·273). 

If studies of specialization and of tbe 
development of more specialized systems 
of production are to be useful, they must 
seek to eliminate the possibility that 
simpler systems of production organization 
could have produced the patterning seen in 
the archeological record (Muller 1984: 
484). 

All the visible sanctions for oostumbre seem to 
rest with the community and similar mechanisms may 
be observed in situations in which the population is 
more dispersed and less socially differentiated than 
Mesoamerica or the Anasa7i. The ceramic evidence 
from Cbaco Canyon, as analyzed bere, does not 
clearly "eliminate the possibility" that simple systems 
of production account for the standardization apparent 
(Muller 1984:484). The areal scale of ceramic 

similarity is greater than any poLitical system that 
could be realistically proposed, spanning as it does 
multiple arcbeological and pbysiographic regions. 

The regional and subregional identifications 
possible have several conceivable socia] and ec0-

nomic functions: as sy mbols of various levels of 
group interactions, as products of parNime 
specialists, or as vessels of particular ceremonial or 
social significance. These functions require a sub
stantial popuJation with some differentiation in roles. 
Reduced variability in pots may well be manifes
tations of regions integrated by common belief 
systems and something akin to costumbre. Special
ization is an aspect of complex societies, but the type 
of specialization whicb can be reasonably supported 
here does not require that control be vested in an elite 
for its existence. 

PotterY and Interaction in the Chaco World 

Pottery is perhaps the best single indicator of 

• 

the extraordinarily active and complex relationships • 
tba t existed in the prehistoric pueblo world. From 
the study of pottery we can begin to better 
comprehend the scale of several phenomena. In the 
ideological realm, the spread of shared designs is 
enonnous, rivalling the distribution of greathouses 
(see Lekson 1991). The scale of goods movement 
within the San Juan Basin was beyond that in areas of 
comparable size and period. 

There are suggestions that vessels may have 
been intentionally destroyed- or sacrificed. Some of 
the clearest evidence for this is in the Pueblo Alto 
Trash Mound, where groups of sherds from single 
vessels indicate that the vessel was broken into many 
small pieces and de)XlSited all at once (Toll 1985: 197-
201; Toll and McKenna 1987:54, 178·181). Less 
direct evidence for sucb intentional destruction is the 
high frequency of grayware rim fillets in the trash 
mound (see Appendix 2A.1O Unidentified Corru
gated), and the absence of restorable grayware jars 
from Pueblo Alto. Ethnographic accounts of ritual 
vessel breakage exist for several pueblos (Toll and 
McKenna 1987:178-182). Especially in view oftbe 
long distances much of tbe pottery at Chaco was 
transported, why would the people have broken 
vessels on purpose? Whetber conscious or not, one • 
effect of cyclical breakage of vessels would have 



• 

• 
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been a creation of demand, which would keep 
important exchanges and relationships active (as 
Rappoport 1968:224-242), increasing participation in 
and commitment to the economic system. 

A fundamental tenet of much Chaco archeo
logica1 writing and thinking is that Chaco used the 
region-the region served the center. The rhetoric of 
regional ana1ysis, however, can provide an additional 
perspective. We say that we cannot understand 
Chaco without studying the region. Most say that 
Chaco could not have existed without the region. 
Rather than dictating to and apportioning the region, 
it may be that the center grew and was sustained by 
communities around the region. As archeologists 
study the past, there is a continual tension between 
understanding the record locally and seeing local 
events in their regional context. This local·regional 
tension surely bad a counterpart for the people whom 
we are studying: they were continually faced with 
assuring that their local. immediate needs were met 
and figuring out how to maintain their membership 
and standing in regional interaction. The ceramics 
demonstrate several important aspects of the system: 
participation was paramount, movement was massive, 
and cbange and adjustment were constant. 
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Figure 2.25. Chusko. whiteware jar handle 
depicting hands (FS 7217) from 
Room J 12, Layer 8. Handle was 
found in the collections in J 997 
and photographed by Barbara 
Ness Gimbel. 
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Appendix 2A 

Ceramic Group Definitions 

H. Wolcott Toll. Peter]. McKenna, and Thomas C. Windes 

reads "igneous with sandstone;" wbere sandstone was 
dominant the row label is "sandstone with igneous.· 

1be pnxluction spans given here are based on a 
variety of sources. For abundant types in this 
coliectiOll, Windes and McKenna have refined spans 
based on dated contexts and ceramic associations. 
Dates are also taken from published so~es including 
Bretemitz (1966), Carlson (1970), Colton and 
Hargrave (1937), Goetze and Mills (1993), Oppelt 
(1988), and Windes (1977; 1984b). Some photos 
have been included here, but a paucity of whole 
specimens as well as photographic resources means 
that the range of variability in Chaco ceramics is 
barely scratched. Professional color photographs of 

• 
The Chaco Project divided ceramics into 

graywares, whitewares (mineral-on-white and carbon
on-white types), redwares, and hrownwares. The 
following definitions are presented in a standard 
format with text, tables, and illustrations for each 
group described. Our clas.sification system subsumes 
some types that are identified by temper, most 
importantly, the Chuska series. In the definitions, 
these subsumed t}'peS are called "synonyms" in the 
tables in this report, or -analogous types" (Goetze 
and Mills 1993:22-27). The percentage of the total 
temper group that falls into a subsumed type is given 
in the tables. ·Similar types" are groups that share 
many attributes with the group as defined here, hut 
differ in some attribute-such as paint type-which 
was used in this analysis as a grouping criterion. 
Sand or sandstone is the predominant lemper in most 
of the types covered by these tables. Sandstone 
temper is broken down in terms of associated 
constituents, primarily by quantity of sherd temper. 
In cases where an igneous temper occurs with sand, 
relative quantities of both were recorded in a majority 
of cases (see Temper and Paste section). When there 
was more igneous tban sand the line in the table 

many of the types discussed here are available in • 
Dittert and Plog (1980), Peckham (1990), and Powell 
and Gumerman (1987:88-90). 

Graywares: 

Whitewares: 

Lino Gray 
Lino Fugitive Red 
Polished Tan Gray (Obelisk Gray) 
Wide Neckbanded 
Narrow Neckbanded 
Neck Corrugated 
Pueblo II (PII) Corrugated 

The groups deftned here are a combination of 
sorting groups and more tightly defined ceramic 
types. Data for all the groups l;used by the detailed 
analysis are presented in the following groups: 

Pueblo II-Pueblo rn (PII-PIII) Corrugated 
Pueblo lli (PilI) Corrugated 
Unidentified Corrugated 

Mineral-on-white types: 
Unpolished Basketmaker ill-Pueblo I (BMIII-PI) Mineral-on-white 
Polished Basketmaker ill-Pueblo 1 (BMW-PI) Mineral-on-white 
Early Red Mesa Black-on-white 
Red Mesa Black-on-white 
Puerco Black-on-white • 



• 
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Escavada Black-on·white 
Gallup Black-on-white 
Puesga Black-on-wbite 
Chaco Black-on-white 
Exotic Mineral.on-white 
Pueblo II-III (PIl-JD) Mineral-on-white 
Unidentified Whitewares 

Carbon-on-white types: 

Redwares: 

Brownwares: 

Unpolished Basketmaker LU-Pueblo I (BMID-PI) Carbon-on-white 
Polished Baskelmaker Ill-Pueblo I (BMIlI-PI) Carbon-on-white 
Pueblo ll-Pueblo m (pU-PIII) Carbon-on-white 
Chaco McELmo Black-on-white 
Mesa Verde Black-on-white 
Tusayan Whiteware 
Chuska Black-on-white 
Cbuska Carbon-on-while 
Chuska Carbon-on-white with Red Mesa design 

Black-on-red 
Polychrome 
Plain Red 

Polished Smudged 
Other (Exotic) Brownwares 
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GRAYWARES 

Lino Gray and Lino Fugitive Red 

References: Colton (1955); Roberts (1929) 

Synonyms: 

Chaco: Lino Gray 
Chuska: BenDett Gray (J.2 percent) 
Mesa Verde: Cbapin Gray (0.7 percent) 
Tusayan: Lino Gray 

Production span: A,D. 450 to 900 

Tables: 2A.l and 2A.2 

Description: 

LinD Gray is characterized by plain grayware vessels, primarily in closed forms. Vessel surfaces are scraped 
and smoothed; if polish is present the iterm were placed in the Polished Tan Gray (Obelisk Gray) group (Stle below). 
Some distinctive portion of the rim, neck, or sbouJder is generally required to classify a sherd as LinD Gray. since 
plain gray body sherds are not distinguishable from body sherds from neckbanded vessels. LinD Gray rims usually 

• 

have no flare and are tapered in cross~section (see Coltoo 1955). Lino Gray vessels usuaUy contain abundant coarse • 
quartz temper. This analysis makes a further surface treatment subdivision of Lino by placing vessels showing 
fugitive red pigment into a separate group. Given the tran~itory nature of fugitive red, there is no doubt that some 
items included in the Uno Gray group at one time bad fugitive red pigment on them. Microscopic examination of 
sherds sometimes reveals the presence of fugitive red pigment (often trapped in tiny fissures on the vessel's surface) 
in cases where it is 00 longer visible to the unaided eye. The presence of a number of cases with fugitive pigment 
in the Lino group shows that the separation was not entirely consistent in practice. 

Tbese early types (Lino Gray, Lino Fugitive Red , and Polisbed Tan Gray [Obelisk Gray]) exhibit several 
vessel forms that are unusual or absent in later t)'pCs, tbe most notable being tbe neckless tecomate (or ·seed 
jar"-see form discussion in Chapter 2). The attributes of tbe Lino Gray and Lino Fugitive Red groups indicate 
that there are some differences between the two. The Lino Fugitive Red group lacks the rare bowls in the Lino 
Gray group. There is some evidence for a tendency for ollas (large jars with tall narrow necks in Lino) to exhibit 
fugitive red wash. The few "Lino Gray" howls are likely to be unpainted portions of decorated vessels (either 
Basketmaker Ill-Pueblo I unpolished mineral or carbon), since bowls of this time period bave large unpainted areas. 
Perhaps the most important difference is the absence of tecomates in the Lino Fugitive Red group, suggesting that 
fugitive red was mostly applied to necked vessels. Rather than an interesting avoidance of putting pigmented vessels 
on the fire, the apparent absence of sooting on lino Fugitive Red cases is an artifact of a poorly designed variable 
which requires recording either sooting or presence of fugitive red (in tum an artifact of the belief in the 
sacrosanctity of the 80 column form in early coding days) . Nonetheless, it is likely that fugitive red was applied 
to vessels not intended for cooking (see Errickson 1988). including ollas, pitchers, and canteens, as well as "jars~ 
not to be used on the fire. 

Figure: 2A.l 

• 



• 

• 

• 

Figure 2A . 1. Uno Gray tecomate from 29SJ 299. (NPS Chaco Archive 
Negative No. /3974) . 
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Table 2A . 1. LinD Gray definition. 

Site 

2951 299 BMID 
29SI 299 PI 
Pueblo Alto 

29S1423 

29SJ 627 

29S16211 

29SJ 629 

29S1 633 

29S172J 

2951724 

29S) 1360 

Sh. bik'cabebee 

T ... l 

". SUR.FACE TREATMENT 

L ~O!!tion 

Unpolished plain 

Polished plain 

Undifferentil~ banded 

Wide ne.::kbaooed 

Fill.Jemail punctate 

T ... l 

No. with I, 2 lRatmenla 

" with 1, 1. trellmtl\lt 

Site Oc<:.llrTeno:c 

No. 

" 26 

" 13' 
204 

33 

I. 

65 
46 

~ 

." 

MOlifNo. 

627 

" 

65' 

'" 99.8 

J, ofTypc 

••• 
'.0 

7.2 

20.' 
31.2 

'.1 
0.2 

2.1 

10.0 

7.0 

...iJ! 

100.0 

2 

...l 

0.2 

Type Duign Divenity H' _ 0. 191 
I _ .5 1 _ 0.119 

" of Site 

No. 

627 

" 
....l 
.54 
65' 

10.9 

10.5 

7.4 

'-. 
23.' '-, 
0.' , .. 

12.0 

2.2 

IU 
'.2 

95 .9 

' .7 
0 .1 

0.1 

...N 
99.9 

100 .0 

• 

• 

• 
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2. Fonm and MeIne. 

Fo~ No. • Metric. No. Range X I.d. , .. 
&w, J] 2.0 Bow'. Orifice dil.lncler , 95-240 nun 161.0 57.600 35 .8 

,,, 213 32.6 J" 
Orifice dilmeter '43 25-2301lllll 94 .4 34.960 37.0 
Rim fIllet 2 I-IS IIUT\ ' .0 23.7 
Rim nare , ". 9.900 

011. 32 ••• OU. 
Orifice diameter 29 15-130 mm 78 .1 17.745 22.8 

Seed jar 0.2 SecdMr on Ice diameler ' OO~ 

TecolTII\c 366 56.0 TtcOffiIIe 
Orifice diameter 2S7 25-210 nun 99 .3 32.300 32.6 

CamccD • 0.' C.nlun 
Orifice diamete r 2 2.S-3S mrn 55.0 42.426 77.' 

Pikhcr • ,.4 Pitcher 
Ori(u:e diameter , 50-145 nun 85.0 33 .274 39.1 
Rim fillet , JS~ 

~'" 0.2 Pipe 
Orifice diameter JS~ 

• Unknown -l1 -ll Unknown 
Orifice diamettr J10mm 

Toul '53 100.0 

Diversity of FottnS H' .. 1.026 
S . 8 J "" 0 .493 

3 . H .. >dlel 

T"" No. • 
Solid coil , .• 
Multi-eoil , , .• 
Stl'l.p • 50.0 

T.bul.r lUi , .• 
Perforated nubbin • 22.2 

Effigy , .• 
U ....... ..J. ~ 
T ... , J8 100.2 

H.ndlu,iterm = 1:36 

4 . Surface Alteration 

SOOlintl No. • 
S""", '" 22.2 

U-..J '" 73 .2 
Fugitive red ....lQ -.tl • T ... , ." 100.0 

Worked aherd. '" 3 (O.S"). 
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Table 2A. 1. (continued) 

B. PASTB 

I. Temper Compos'tion 

Temper 

Undifferentiated IandSlOnC 
All chalccdonic sandstone· 
Sandstone with rounded iron oxide 
Magnelitic .. ndstone 
Trachyte 

Tnu;byte > undSione 

Sandstone> lfllchytc 
~n Juan igneous with hornblende 
Oray andesite with IlandW)ne 

Total 

"Pink variety spccified; n '"' 3 

2 . TclCtllre Attributes 

Gillin Size 

Finc 
Medium 
c~~ 

Very coane 

T",, ' 

Undifferentiated Sandstone 
Gnlin Sil.c 

Fine 
Medium 
C~~ 

Very coarse 

T",,' 

1: Clay Attribute, 

Clay-temper type. 

No type assigned 

Black: with while merd 

No. 

26 

'" 236 
637 

Gray with black: &. white merd 

Chusb gray homo~neou! 

T.n 10 brown clay 

Blac k: clly 

White clay 

Total 

No. 

17 

19' 
ill 

'" 

• 
4.' 

58.9 
37.0 

100.0 

• 
••• 

55.4 

J2 
100.0 

No. 

"" 6 

74 

" • 
3 , 
3 

- ' 
637 

Temper Diversit)' H' = 0.826 
1= 9 J =0.376 

Density No. 

\-a 7 ,. 96 

10' '52 
20. 4S 
30. 

>40. -' Talal 302 

Texture Index 

Very fine (0-2) 

FIne (2.1-4) 
F"me-medium (4.1 -7) 
Medium (7.1-10) 

MediullKoarse 
Coarse (13. 1- 16) 

Very coarse (16.1 +) 
Total 

$ of Total 

79.' 
0.' 

11.6 
6. ' 
0.' 
0.' 
0.2 

0.' 
-.il 
100.0 

• 
2.3 

31.8 
50.3 
14.9 
0.3 

....Q.1 
99.9 

No. • Vitrification 

'" S1.5 ""hllen! 
0.3 Preten! 

• I.' T"",' 

3 1.0 

94 30.6 

14 4.' 

.l.! -llL! 
307 100.0 

Pute Diversity H' "" 1.217 
1 "'7 J = 0.626 

• 

Sherd 
Temper No . • 
No~ 618 97.0 

<half 16 2.' • > half ..J -2d 
T",,' 637 100.0 

No. • , 0.' 
2 0.' 
8 3 .' 

40 17.3 

48 20.8 
48 20.8 

-'li ---1§.d 

23' 100.1 

No. • 
218 55.1 

178 44.9 

396 100.0 

• 
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Table 2A. 2. Lino Fugitive Red definition. 

SilO 

2951 299 BMID 

2951 299 PI 

Pueblo Alto 

29SJ 423 

29SJ 627 

295J 628 

295) 629 

29SJ 633 

295J 721 

295) 724 

295J 1360 

Shlbill:'uhchce 

T"'I 

A. SURfACEIREATMENI 

1. Doeo(!ljon 

Unpolished pll in 

Polished plain 

Hoab, flail 

Toul 

No. with 1, 2 treltmcnlt 

It wilh 1, 2 Itcttmcnta 

,. Forma and Metric. 

Fo= 

Bowl 

I" 
Oil, 

Tccomate 
Clotcln 

Pilcher 

U"""'"'. 
Toul 

No. 

I 

17. 
/9 

I , 
~ 
106 

• 
0.' 

84.5 .. , 
0.5 

0.5 

1.' 

.l.:.! 
99.' 

Site OcS:\lmnce 

No. II o(Type " of S;le 

92 44.7 18.3 

2J 11.2 ' .3 

• 1.9 0.' 

• 1.' 0. 1 

4S 21.8 '.1 

3 U 0.1 

0.' 0.3 , 3.' 5.' 
7 3.' /.3 , 3.' 0.' 

-2 ~ i2 

'06 100.0 1.0 

Motif No. 

1 No. • 
16' I .. " .1 

'0 30 15.4 

- 1 --1 ....!U 
193 195 100.0 

/9, 194 

99.' 0.5 100.0 

13 else. miNing deliJn code. 

Type Design DiVInity H' .. 0.46 \ 
.=3 J - 0.4 19 

Orifice Diameter (nun) 

No. 

" " 
I , 

Ringe 

40- 120 

60-100 

130 

30 

10- 120 

Divenity ofFonnl H' .. 0.519 
.",6 ) -0.290 

i •. d. 

10.7 20. 171 

n., 13.400 

94.0 19 .494 
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, .. 
".0 
17.3 

20.7 
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Table 2A.2. (continued) 

3. H$ndles 

Tl:£! No. 

Solid coi l 6 

Slnop 6 

Slnp lug 2 

Perforated nubbin 2 

Verticil fdlel$ ....1 
Tota l I' 

Handlel :ilenu. '"' t: II 

4. Surface Alteration 

Sooting No. 

Sooted (!'lOt observed) 

UO$OOted 

Fugitive red 

T .. I 

I 

20S 
206 

Worked $herds = 5 (2.4%). 

B. PASTE 

1. Temper Composition 

Temper 

Undifferentiated .. ndstone 

Al l chalcedonic sandllonc

Sandstone with rounded iron oxide 

Magnet;lic sandstone 

San Juan igneous with hornblende 

San Juan igneous without hornblende 

T""I 

• No varieties specified 

2. Texture Atlributu 

Ol'Zlin Size No. • 
Fine 

Medium 15 '.2 
C~~ 82 44.8 

Very coarse ..M 47.0 

Total 183 100.0 

• 
33.3 

33.3 

11.1 

11.1 

J.!.l 
99,9 

% 

0.5 

.22J. 
100.0 

No. 

IJ2 

45 

• 
_I 

183 

Temper Diversity H' = 0.758 
5=61=0.423 

DelUity No. • 
I-a I 0.' 

50 J2 27.3 

10% " 55 .6 

20% I. 12.0 

30% --1 --.U 
T .. I 117 100.0 

% of Tolal 

72.1 

24.6 

2.2 

0.5 

...Q2 
99.9 

Shcrd 
Temper 

None 

Total 

• 

• 

No. • 
1M 100.0 

183 

• 
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Table 2A.2. (continued) 

Undi!fereruiated Sandllone 
Grain Size No. • Texture Index No. • 
Fi~ Very fine (0-2) 

Medium 10 10.S Fine ('2 .1-4) 

Co ... 39 41.1 Fine-medium (4 . 1-7) 0.9 

Very coane ~ ~ Medium (7 . 1-10) I' 12.3 

Tou.1 " 100.0 Medium-coane (10. 1-13 24 22.6 

Coarse (13.1-16) 32 30.2 

Very coane (16 .1 +) ~ ...11.Q 
Toul 106 100.0 

3 . Clay Attribute. 

CiI,l-temeer tyees No. • Vitrification No. • 
No type _" igned 33 28 .2 Absent 72 " Tlo 10 brown clay 47 "'.2 Present .2! ~ 
Black elay 1 0.8 Total 123 99.S 

White clay ~ 30.8 

T ... I 117 JOO.O 

• Paste Diversity H' = 1.127 

• - 4 1 = 0,1113 

• 



226 Chaco Artifacts 

Polished Tan Gray (Obelisk Gray) 

References: Morris (1980) 

Synonyms: 

Chaco: Lino Polished, Obelisk Gray 
Chuska: Bennett Gray (0.5 percent) 
Mesa Verde: Twin Trees PlaiD (0.7 percent) 
Tusayan: Obelisk Gray 

Production span: A.D. 450 to 750 

~: 2A.3 

Description: 

This group is likely to contain several categories of early undecorated pottery. A portion of it is probably a 
polished variant of Uno Gray. analogous to Twin Trees Plain and Chapin Gray (Bretern.itz et aI. 1974:2). Another 
subgroup may also represent earlier vessels produced using clays different from those used in somewhat later Lino 
types. As indicated by the ~tan· in the name, the group tends to have brownish paste, although surface color can 
be quite variable. A1thougb it is possibile thai some items included within it are very early, essentially Sambrito 
Brown, which is generally polished (Wilson 1989), and one of the first kinds of pottery produced in this part of the 
Southwest (LeBlanc 1982), any Sambrito in this collection was probably placed in the Exotic Brownware class. 

• 

• 

• 
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Table 2A.3. Polished Tan Gray (Obelisk Gray) definition. 

Sile 

295) 299 BMDl 

295J 299 PI 

Pueblo Alto 

29SJ 423 

29SJ 627 

295J 628 

21lS} 629 

2951 633 

295) 721 

295) 724 

295) 1360 

Shlbik'eshchee 

T",,1 

A. SURFACE TREATMENT 

I. ~coration 

~signs 

Unpolished plain 

Polished plain 

Mummy Lab style 

Punctate 

Totals 

No. with I, 2, treatments 

" wilb I, 2, 11'Ulments 

~ 

Type 

None 

Unknown 

One aide 
Streaky 
ModcTlltc 
Completely polished 

Both sides 
Streaky 
Moderate 
Complclely polished 
Diffuential interior! 

exterior polish 

Totals 

• Leu unknown fOnnl n- 24. 

No. 

1 
1 
2 

1 , , 
-

" 

No. 

150 , 

24' , 
1 

24 

102 ,,, 

MOlifNn. 

1 

'30 

'" 
'36 

99.8 

2 

_1_ 

0.2 

Site O!:cummce 

% ofTypc 

27.9 

0.9 

45.4 

1.1 

1.3 

4.' 

19.0 

100.0 

No. 

1 ,,, 

_1 

'" 
'" 

Type Design Diversity H' = 0.096 
1=4 J = 0.070 

Op .. Closed 

• No. • 
'.2 " 2.2 

'.2 14 2.8 

'.2 48 9.1 
'.2 '" 41 .S 

12.5 92 18.6 

'.2 20 4.0 
37.S " 12.5 
IS.8 10 2.0 

- ' 
99 .11 '" 99.9 

% OrSile 

29.8 

2.0 

38.3 

0.1 

0.8 

16.8 

S2.8 

2.1 

• 
I.' 

98.3 

0.2 

--.!U 
100.0 

100.0 

No. 

12 

" 
49 

236 
94 

21 

" 13 
--1 

'" 
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• 
2.4 

2.9 

9.' 
46.2 
18.4 

4.1 
13 .3 
2.' 

---M 

100.0 
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Table 2A.3. (continued) 

3. Fonns and Metrics 

Fonns No. 

Bowl 3.0 

)" .33 80.9 

Olt. 3 0.' 

Tecomate " 10.3 

Pipc • 0.7 

Unknown ..11 ~ 

T""" 538 100.0 

4. Handles 

Typc No. 

Perforated nubbin 

Worked sherd . ... 6 (1.1 '>'). 

B. PASTE 

I. Temper ConwOllition 

Temper 

Undifferentiated AndSlOnc 

All ehakedonie t&nd,lonc· 

Sandstone with rourwlcd iron oxide 

MBinetitic aandstone 

Trachyte 

San Ju. n igneou$ .... ith hornblende 

San Juan igncou . .... ithOllt homblende 

Tota l 

• No varietin specificd 

• 
100.0 

Metrics 

Bowl. 
Orifice diameter 

Jon 
Orirlee diameter 
Rim fillet 
Orifice diameter 
Rim flare 
Orifice diameter 

OUa 

No. 

2 

12 

Orifice diameter 3 

Tecomate 
Orifice diameter 34 

Rangc 

100-200 mm 

45-130 mm 

iO~ 

". 
10-85 mm 

55·150 mm 

Diversity or Forms H' = 0.557 
1 = 51 = 0 .346 

s. Surface Aheration 

Sooting 

500,"" 

"""""'" Fugitive 

T"",I 

No. 

"0 
• .0 

17 

2 
2 

_I 

'38 

No. 

26 

470 

.£ 
S38 

'J of Total 

79.9 

I.. 

13.7 

3.9 

0.5 

0.5 

....2.l 
100.1 

Tcmper Diven;t)' H' - 0 .700 
1 =7 J = 0.359 

• 
, s .d. ". 

1S0.0 

80.0 26 .112 32.6 

16.1 7.638 10.0 

88.4 2\.802 24.7 

• • ' .9 
87.3 

....1! 
100 .0 

• 
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Table 2A.3. (continued) 

2. Te:tture Attribute. 

Sherd 
Gl'llin Size No. 0 Denlity No. 0 Temper No. • 
Fine 7 1.0 1-'2$ 7 1.7 No~ 437 99.8 

Medium 48 11.0 50 109 26.7 < half _I ---.9.l 
c~= 247 56.4 100 m 52.7 Tor..l 43. 100.0 

Very coarse 136 ...1LQ 200 69 16.9 

TOlal 438 100.0 300 S 1.2 

>400 _I 0.7 

Toull 40. 99.9 

Undifferentiated sandstone 
Gillin Size No. 0 Tuture Index No. 0 

Fine 7 2.0 Very fme «().2) 

Medium 41 12.0 Fine (2.1-4) 

Coarse 187 54.7 Finc.-mcdium (4.1-7) 4 2.' 

Very coarse 107 ...ill. Medium (7.1-10) 27 17.5 

• Total 342 100.0 Mcdium-coarse (10.1-13) 32 20.8 

Coarle (J3.1-16) 48 3 1.2 

Very cOlIne (16.1 +) ~ 27.9 

T~I 154 100.0 

J. CIaV .... UribulCs 

Clay-temper IY~I No. • Vitrification No. • 
No type _.signed 16. 40.7 Absent "' 2S.S 

ChUIU gr.y homogeflCoul 0.2 "'~" 291 ...lU 
Tan to brown clay 211 SI.1 ToW 407 100.0 

Blac k:: clay 19 4.7 

While clay ...!l ---.b1 
Total 408 100.0 

Paste Diversity H' = 0.962 
.-s J ... 0.598 

• 
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Wide Neckbanded 

References; Colton and Hargrave (1937) 

Synonrms: 

Chaco: Kana'a Gray. Banded Neck Culinary 
Chuska: Tocita Gray and Sheep Springs Gray (9.9 percent) 
Mesa Verde: Moccasin Gray (1. 1 percent) 
Tusayan: Kana's Gray 

Production span: A. D. 850 to 925 

Table: 2A.4 

Description: 

Wide Neckbanded is the earliest of the types in which coil construction above the shoulder of the pot are left 
exposed, rather than being smoothed over as in Lino Gray. Fillet width varies from vessel to vessel; although our 
coding makes a cutoff at 5 mm, fillets in this type are often considerably wider, exceeding 10 mm (see Goetze and 
Mills 1993:55). Treatment of the coils also varies from partial obliteration to being left clearly visible; some coils 
are quite regular in width, others less so. The treatments recorded distinguished between neckbanding and 
clapboarding in both Wide and Narrow Neckbanded. Neckbanding indicates that the fillets are visible hut tbat there 

• 

is lillie difference in relief between coils, while in clapboarding the upper coil overlaps and overhangs the top edge • 
of the lower coil. In Wide Neckbanded, tooling on the lower edges (which is seen more often in Narrow 
Neckbanded) is usually lacking, and it is likely that clapboarding becomes more frequent toward the end of the 
production span. The body of the vessel below the shoulder is scraped and smoothed. The fillet at the rim of the 
vessel (a measured attribute) averages slightly wider than in Narrow Neckbanded, but rim fiUets in the two types 
are statistically similar (Figure 2.20). 

This type appears to have a very short production span, making it a good temporal marker. While it is 
commonly given a span of A.D. 800 to 950, its clear association with Early Red Mesa Black-on-whjte in single 
component sites (see Windes 1993:459-463) ~1Jggests the more restricted range given here. This type has the highest 
relative frequency of chalcedonic sandstone temper of any in this assemblage. 

Figure: 2A.2 

• 



• 

• 

• 
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Figure 2A .2 . Wide Neckbanded (Kano'a Neckbanded) jar from 29SJ 629, 
Pithouse 2. (NPS Chaco Archive Nega/ive No. 15965C) . 
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Table 2A.4. Wide Neckbanded definition. 

Sile 

2951 299 BMW 

29S1 299 PI 

Pueblo Alto 

2951423 

2951627 

19SJ 628 

2951 629 

29SJ 633 

295J 121 

295J 124 

2951 1360 

Shabik'e.-behce 

Total 

A. SURFACE TREATh1ENT 

1. Decoralion 

Designs 

Undifferentiated neclr:banding 

Narrow neckbanding 2-S nun 

Wide neekh_mliog > S mm 

Narrow cilph();llrd 2-S nun 

Wide clapboard > S mm 

NaITOw corrugated 2-S mm 

Panemcd, n.arrow 2-5 mm 

Inci.ed across coils 

Incised between coil ' 

Applique scroll. 

Fingernail punctate 

TOlII. 

No. wilb 1, 2, treatments 

% with 1, 2, ll'catmentl 

2. Forms and Melrics 

Fom No. 

Ion 2" 

% 
99.7 

Pitcher _, ..JU 
Total 2" 100.0 

Sile Oc~urrenc' 

No. $ of Type % ofSilc 

iO ,., 
• 1.3 

17 '.7 

'" S:l.2 

0.' 

" , .• 
1 0.' 
2 0.7 

77 2'" 

- --
29' 100.0 

Motif No. 

2 No. 

" " 2 2 

72 72 

1 
200 200 

1 
2 2 

1 1 

- ~ .2 
29' , 308 

290 , 2" 
97.0 '.0 

Type Delign Diversity H' .. 1.046 
1= 111 -0.436 

Design Distribution Diversity H' '' 0.132 
• - 2 J _ 0.436 

MelnCJ No. Range 

". 
Orifice diJ.meler 209 13-350 mm 

Rim fil let '" 9-29 rom 

Rim flare ". 2-45' 

Pitcher 

Orifiee diameter 140mm 

Rim fillet ,,~ 

Forms Divcfllity H' .. 0 .022 
__ 2 J _ O,032 

2.0 

'.0 
2.0 

2. 1 
0.1 
I.. 

0.3 
1.4 

'.7 

-
U 

• 

% 
7.1 

0.' • 23.' 
0.3 

64.9 

0.' 
0.' 
0.' 
0.3 

0.' 

....!& "., 
100.0 

, . .d . ~% 

175 .1 45.988 '" 16.S '.400 20A 

18.1' 7.900 43.6 

• 
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Table 2A.4. (continued) 

3. Handles 4. Surface Alteration 

Tlpe No. % Sooti!!! No. • 
Solid coi l 2.0 SOOIed 93 31.4 

Multi-coil • 7.' UMOOIed 202 68 .2 

Strap 2 3.' Fugitive red _1 --2J. 
Extended lip 2 3.' Total 296 99.9 

Nubbin 29 56.9 

Dual nubbins 3 , .• 
Tabular lug 2 3.' 
Cupule lug • 7.' 
Multi-coil strap 3 , .• 
Unknown J ....l.Q 

T ... 1 '1 100.0 

Handl«:ilcms .. 1:6 

Worked lIherds = 3 (1.0%). 

B. PASTE 

I . Temper Composition 

• Temper No. % ofTolal 

Undifferentiated sandstone 193 68.0 

All chalcedonic undstonc· " 19 .7 

Sandstone with rounded iron oxide 0.4 

Magnetitic sandstone 3 1.1 

TIlIchyte " ••• 
San Juan igneous wilh hornblende 0.' 

Sao luan igneou. with hornblende'" sandstone 0.4 

San Juan igneous without hornblende _ 1 ~ 
Tou.1 284 100.3 

Varielies specified: pink n = 45 

Temper Diverllily H' '" 0.937 
• - 8 J "" 0.450 

2. Texture. Attributes 

Shnd 
Grain Size No. % Density No. • Temper No. , 
Fine 1 0.' J-a • 2.2 No~ ". 90.1 
Medium 40 14.1 S% 36 12.9 <luIlf I' '.7 
CN= 14> 51.1 10' 177 63.4 >h.alf J -11 
Very coarae ...2l! 34.5. 20' S< 19.3 Total 28. 100.0 

Total 28' 100.1 30% , 1.8 

>40, _ 1 ~ 

• T ... 1 279 100.0 
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Table 2A.4. (continued) 

Undifferentiated SandllOnc 

Unditrettl\l;.lecl S.ndltooe 
Grain Siu No. 

nM 
Medium ,\ 
C~~ 9S 

Very COIIrte .:JJ. 
T",,\ \92 

,. CI'y Anributes 

C\al-te~r t~, No. 

No type . .. i,ned 152 

Black ... ilb while .,,", , 
Oray with bl. ck ahen! 3 

Gny with white 

"""' 3 

Chuab ar.y 
homoaeneolU 7 

T,n to brown clay 42 

Blick day 44 

White clay ..1J. 
T",, \ 27. 

• 
0.' 

10.9 

49.5 

..J..U 
100.0 

• 
54.4 

t.8 

1.1 

1.1 

2.' 
15.1 

15 .8 

--.ll 
100.0 

TelltUrc Index 

Very fi~ (0-2) 

Fine (2. \-4) 

Fino-medium (4. 1·7) 

Medium (7. 1-10) 

Medium coane (10. 1- 13) 

Coarse (13 .1-16) 

Very C(IIIrIC (16.1 +) 

T",, \ 

VitrificlI;on 

Abtel1l 

""~~ 

T",,\ 

Pute Diven ily Ii' - 1.375 . -, J _ 0.66 \ 

• 
No. • 

0.3 

, I.' 
\ , 6.' 

37 13.3 

34 12.2 

92 33.3 

-2l 33.3 

279 100.3 

No. • 
39 13.9 

ill ....MJ. 

28\ 100.0 • 

• 
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Narrow Neckbanded 

References: Toll and McKenna (1992) 

Synonyms: 

ChaCQ: Tohatchi Banded, Developmental Pueblo Neckbanded 
Chuska: Gray Hills Banded, Captain Tom Corrugated (21.8 percent) 
Mesa Verde: Mancos Gray (1.0 percent) 
Tusayan: Kana'a Gray 

Production span: A.D. 900 to 1050 

Table: 2A.S 

Description: 

Ceramics 235 

Narrow Neckbanded is the primary grayware type associated with Red Mesa Black-on-white. As with wide 
neckbanded aod oock-oorrugated, the globular to ovoid portion of the pot below the neck was smoothed. In many 
cases the neck coils are Jeft exposed with little further alteration . The most frequent manipulation of the coils on 
the neck is clapboarding the exposed coiis, often by tooling between coils. Tooling across coils o r creation of 
patterns with the coils occur, but are mucb less conunon than simpler variations on neckbanding. Incision across 
coils occurs more often in Narrow Neckbanded than in other types; as in other types, it is seen in trachyte-tempered 
she rds disproportionately to the amount of trachyte temper (trachyte is 22 percent o f the temper sample but 50 
percent o f the analyzed cases with incisions across coils are trachyte-tempered). Coil width and manipUlation are 
critical to placement in this type, but within the parameters of neckhands nanow enough to be in this type there is 
variability in band width. While 91 percent of Wide Ne.ckbanded cases have wide banding or clapboarding as their 
primary surface treatment, there are still 30 percent of Narrow Nec:kbanded cases with bands over 5 mm wide. 
These apparently contradictory cases of Nanow Neckbanded with wide neck bands are -NarroW· Neckbanded 
because of the more formal treatment of the bands than is common in Wide Neckbanded. 

The single bowl in this sample is also the only member of the group that exhibits fugitive red wash. This 
unusual specimen is from 29SJ 423 . 
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Table 2A. 5. Narrow Neckbanded definition. 

Sile 

2951 299 SMlll 

29SJ 299 PI 
Pueblo Allo 

2951423 

29SJ 627 

29SJ 628 

2951629 

2951 633 

2951 nl 

29S1724 

29S) 1360 

Total 

A. SURFACB TREATMENT 

I . Deconlion 

Duigu. 

Undifferentiated neckbuuling 

Narrow I'ICtktHondilii 2· S nun 
Wide nc<:klandiog >5 nun 
Nitro"" clipboard 2-5 mm 

Wide clapboard > 5 mm 

Wide corrupted :> j nun 

Undifferentiated corrugated 

Corrugated , festoon 
Pancmed, narrow 2·5 mm 
Patterned, wide > 5 mm 
COlT\Igatcd, unknown 

Mummy Lake .Iyle 
lneiacd acrou coil . 

Ind.w btlwc~n coil . 

Punctate 

Finacmail punctate 
Applique KroU. 

T""', 
No. with I . '2 trealmeoLl 

!Ii with I, '2 trcatmcnU 

Site OecLltftnc:e 

No. ,; orType !Ii o(Sile 

' 0 I.> 2.0 

'0 I.> ' .0 
110 lI'i .6 2.0 

0.2 0.2 
300 45.4 ' .0 

• 0.6 0.' 
64 9.7 3.7 

• .. 2 2.' 

0.2 0.2 

'" 23. 1 7.3 

- - - -
6" 100.0 3.3 

M oti(No. 

2 No. 

' 14 "' 70 70 

" " 235 2J5 

'63 2 ' 65 , , , 2 
2 3 

24 24 

" " 2 2 , 
17 18 
,0 II 

5 5 
II II 

..1 J 

'" 49 "" 609 49 '" 92.6 7.' 

Type Delign Diversity H' - 1.895 
I'"" 17 J _ 0.669 

Design Diitriblll;on Diversity H' _ 0.244 
1"'2 J .. 0.353 

• 

~ 

16. 1 • 9.9 

' .5 
33.2 

23.3 

0. ' 
0.3 
0.-
3.-
i.7 

0.3 

0. ' 
2.6 
..6 
0.7 
.. 6 

-lh! 
99.9 

100.0 

• 
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• 

2. Fomu and Melrics 

No. 

Bow' 

Jal1l 651 

Pitcher 8 

Miniature _, 

Total 661 

3. Handle ' 

Type 

Solid coil 

Mulli-coiJ 

Strap 

Extended lip 

Nubbin 

Dual nubbim 

Snp lug 

Tabula.r lug 

Capule lug 

Sigging nubbiru 

Unknown 

T~' 

Worked sherds .. O. 

8. PASTE 
1. Temper Compo.ilion 

Temper 

Undifferentiated sandstone 

No. 

3 

• 
• 
• 

32 

10 

7 

4 

2 

...£ 
73 

All chaJcedonic u nd l tone

Sandstone with rounded iron oxide 

Magnetitic . ,mdstone 

Tracb)'le 

Trachyte> sandstone 

Sandstone> trachyte 

San Juan igneous with hornblende 

• 
0.2 

98 .5 

1.2 

0.2 

100. 1 

Metrici No. 

!!!! 
Orifice diameter ,as 
Rim fi llet '" Rim n.re 308 

~ 
Orifice diameter 6 

Rim fi llet 6 

Rim flare • 
Miniature. 

Orifice dilrneter 

Rim fiUet 

Fonns Diven ity H' - 0.088 
• = • J = 0 .064 

•• Surface AlU::ra1ioll 

• Sooting No 

4.' Sooted 208 ,., Un.K>Otcd ", ,., Fugitive red -' ,., T~' '00 
43.8 

13 .7 

I.. 

9.' ,., 
2.7 

2.7 

100.0 

Handic,:;lcPU = 1,9 

Sin Juan igneous without bornblende + undstone 

Sandstone + San luan igneoUli without hornblende 

• 

Sandstone + unidentified igneous 

TOLlI 

-Varieties specified: pink n = 55 . 
Temper Diversity II' '"' J.J 33 

1= 11 J'"'0.472 

Range 

50-350 nun 

6- 42 nun 

442· 

55-ISO mm 
11 -18 mm 

9-45' 

No. 

m 
87 
3 

8 
122 

10 
2 

3 

2 

- ' 61. 

60 mm 

10 mm 

• 
32.0 

67.8 

----2:1 
100.0 

Ceramics 237 

, 
179.8 

15 .6 

18 .6 

103.3 

14.8 

15.5 

% of Total 

61.1 

14.2 

0.' 
1.3 

19.9 

1.6 

0.3 
0.2 

0.' 
0.3 

....Q;1 
100.1 

I.d . 

53.140 

4.030 

7.873 

33.411 

2.317 

18.2 12 

,,% 

29.6 

25.9 

42.4 

30.9 

15.61 

71.4 
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2. Tn lUre Attributes 

Sherd 
Grain Size No. % Density No. % Temper No. • 
Fine , 0.' 1-2% • 0.7 None 567 92.' 
Medium 107 17.4 , % 97 16.2 <hllf " 0.2 

CN~ '10 50 . .'1 10% 56. 61.3 >hlf ...2 ---1.J. 
Very COf.t1IC 192 ...1L1 20% II' 19.2 Touol 01. 100.0 

Total 01' 100.0 30% I' 2.5 
>40% _ I .....2.1 

TOUlI 000 100.0 

Undiffeomtiated 
Sand510ne Grain Size No. % Texture Index No. • 
Fine 2 0.5 Very fine (0-2) 

Medium " 14.0 Fine (2.1-4) 10 1.7 

COlrae 180 48.4 Fine-medium (4.1-7) 26 4,3 

Very cOlIne 138 ...1ll Medium (7.1-10) 101 16.9 

T",,' 372 100.0 Mcdium-coarse (10. 1- \3) " 14.4 • COlIne (13. 1-16) ' 92 32.0 

Very coarse (16.1 +) 184 30.7 

TOibl '" 100.0 

3. Clay Attributes 

CII~-tem~er Il£c, No. • Vitrification No. • 
No type assigned '" 49 .8 Ablent IOJ 16.9 

Blick with while siler<! 13 2.2 P!-eJent 256 42.1 

Gray with black: lIhen:! , 0.' Marked 249 ....iLQ 
Gray with white sherd 7 1.2 T",,' 606 100.0 

Chuska gray homogeneous 71 11.8 

TaR to brown clay 100 16.7 

Black clay " 10.7 

White day ~ ...1l 
Total 000 100.1 

Pa$1c Diversity H' - 1.487 
1=11 1 ""0.715 

• 



• 

• 
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Neck Corrugated 

References: Toll and McKenna (1993) 

Synonyms: 

Chaco: Exuberant Corrugated, Coolidge Corrugated 
Chuska: Newcomb Corrugated (25.8 percent) 
Mesa Verde: Mancos Gray and Mancos Corrugated in part (1.3 percent) 
Tusayan: Medicine Gray 

Production span: A.D. 975 to 1050 

Table: 2A.6 

Description: 

Ceramics 239 

Coeval in production with the latter part of the span for Narrow Neckbanded, Neck Corrugated vessels have 
plain gray bodies and indented corrugated [leeks. This is another type that will only be recognized if a portion of 
the neck is present, and will otherwise increase the ·Plain Gray· counts. Windes (1977:302-305) points out that 
the mixture of surface treatments at this time period means that sherds from a single vessel could be placed into 
several different types. As implied by the name used for this type in the old Chaco series, Exuberant Corrugated, 
the corrugation on these vessels is often bold, large. and wavy. The occurrence of wider fillets and festooning 
(broad, draped-looking fillets: Toll and McKenna 1993:28. Plate l.4g; Windes 1977:304,342) in this type is far 
higher than in later types, although the rim fillet itself tends to be narrower tban in later types (Figure 2.20). Neck 
Corrugated is another type with a sbort production span, making it a good temporal marker. 

Archeologists have speculated that corrugation has a number of functional advantages including beat transfer 
(whether for beating during cookiog or cooling during water storage) and increased texture to imprme grip (Young 
and Stone 1990). Textured surfaces also appear to increase thennal shock resistance (Schiffer et al. 1994). Some 
clays are much more amenable to corrugation than others (C. D. Wilson , E. Blinman, personal communication 
1996). Since corrugation was first used on vessel necks, it is likely tbat it began as a decorative device whicb was 
recognized as baving functional benefits. The discontinuation of corrugation in post Cbaco utility wares further 
suggests that its functional properties were secondary to its stylistic ones, althougb tbere is obviously a complex 
interaction of technological and social factors at play. 

Fiaures: 2A.3 and 2A.4 
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Figure 2A.3. Neck Corrugatedjar from 29SJ 1360, House 1. (NPS Chaco 
Archive Negative No. 13965). 

• 

• 

• 



• 

• 

• 

Figure 2AA. Neck Corrugared (Tohatchi Corrugated) jar from 29SJ 629, 
Room 2. (NPS Chaco Archive Negative No. J5966A). 

Ceramics 241 
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Table 2A.5. Neck Corrugated definition. 

Site 

29SJ 629 BMrn 

295J 299 PI 

Pueblo Allo 

29SJ 423 

295J 627 

29SJ 628 

295J 629 

295) 633 

295J 721 
29SJ 714 

29SJ 1360 

ShabilCclihchcc 

Tolttl 

A, SURFACE TREATMENT 
\. Decoration 

Designs 

Undifferentiated neckbandiI\8 

NalT'OW neckbanding 2-5 nun 

Wide neckbanding > 5 nun 

Narrow clapboard 2-5 rom 

Wide clapbCWIrd > 5 mm 

Narrow corrugated 

Wide corrugaled >5 mrn 

Flattened corrugations 

Undifferentiated corrugated 

Olnugated, fC$t()(In 

Corrugated oblique 

Patterned, narrow 2-5 nun 

Patterned, wide >5 nun 

Clmogated, unknown 

Punctate 

Fingernail pUllClIIte 

Exterior jar rim design 

Totals 

No. with 1,2 treatmenu 

% with I, 2 treatments 

No. 

12 

" 
113 

" 3 

so 

241 

Sile Occurrence 

$ o(Type OJ of Site 

4.9 2" 

9.1 0 .. 

45.7 1.S 

18.2 2.6 

1.2 0.9 

20.2 2 .. 

100 .0 1.2 

MatiiNo. 

2 

4 , 2 

4 2 

11 , 
9 2 

" 4 

10 , 
, 1 

61 9 

4 4 

23 

12 

4 , 
I. 

_1 -
'" 51 

188 51 
76.7 23.3 

Type Design Diversity H' = 1.83 \ 
I .. 18 J .. 0.634 

• 

No. • 
4 1.3 • 1 2.3 

6 2.0 

" 1.3 

11 3.6 

29 9.6 

18 25.8 

0.3 

6 2.0 

10 23.2 , 2.6 

23 1.6 

12 4.0 

4 1.3 , 1.1 

l' '.0 

_1 ...Q:1 
302 99.9 

'" 100.0 

• 
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• 

• 

2. EQ[!!\! and Mellie! 

F~ No. 

J •• , .. 
Pilcher , 
Olio --1 
T ... I '" 

Woded aherdl .. 2 (0.11"> 

3. H,ndlct 

Typo 

Strap 

Nubbin lUI 

Snp lUI 

Tabular lUI 

Sailctna nubbin. 

Tout 

HandICl:itcm._': 18 

B. PASTE 

I . Temper COmpollilion 

Temper 

Undifferentiated .. ndsto~ 

All chakedoruc u.ndatonc· 

5 

98.8 

0.8 

0 .• 

100.0 

No. , 
8 

1 

1 

...1 
14 

S.ndJlOne with rounded itOn o,u(le 

Mllnet;l;c IJI,nlblOne 

Trachyte 

Trachyte > .. ndllone 

SandlllOne > lnch)lc 

14.3 

57.1 

7.1 

7.1 

.J.U 
99.' 

Metric. No. 

J~ 
Orifice diameter 17S 

Rim fillet \9. 

Rim flaR I" 
Pitchers 
Orifice diameter , 
Rim fillel , 
Rim flue 

Olio 
Orifice ditmelcr 

rOrml Diversity H' _ 0 .073 .-3 J -0.067 

Sin Juan ignoou. with hornblende + .. oilstone 

SaD JUln i,neoul without hornblende + sandstone 

T ... I 

·VaricliuBpKificd : pinll: n " II ; white n " 18 

Temper Diversity H' .. 1.188 
... 9 J .. 0.541 

IlIllJc 

6-350 nun 

6-27 mm 

5·$,S · 

11 0-170 nun 

14- 15 nun ,. 
9O~ 

No. 

" IS. 
--1 
"7 

Ceramics 243 

, 
180.6 

14.3 

20.2 

140.0 

14 .5 

37.1 

62.5 

----2..! 
100.0 

I.d . 

54.409 

3.593 

8.740 

42.426 

0.707 

No. " orTotal 

138 

" 
8 

S7 

4 

_ I 

240 

57.5 

12. 1 

0.' 

3.3 

23 .8 

1.7 

0.' 

0.' 

---2.! 
100.0 

,,~ 

30.1 

".1 
43 .3 

30.3 

4.' 
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Table 2A. 6. (continued) 

,. Tut Anributu 

GrllinS@ No. 

FiM 3 

Medium 37 

c~~ 107 

Very co.nc ..ll 
T",,1 240 

Undifferentiated Sandstone 
Onin Si7.e 

Fine 

Medium 

c~~ 

Very Co.fM 

T",,1 

l. Cu.v AUributn 

Clay-temper type. 

No type I8sia:ncd 

BI.ck with while . herd 

OT1lY with bllck Ihcrd 

On), with black &; while men! 

Chu.1ta any boll1O&Cn«:IU. 

Gray wilb white Ihetd 

Tan to brown ellY 

Black clay 

White clay 

Toul 

% 

1.3 
1S .4 

44 .' 

---ll:1 
100.0 

No. % 

2 1 15.2 

" 42.0 

~ 42 .8 

13S 100.0 

No. 

104 , 
1 

3 

33 

4 

47 

I. 
~ 
23. 

• 
Sherd 

Densily No. % T emper No. % 

I-a NOM 221 92. 1 

,% 37 15 .6 <hlf 10 4.2 

10% 1'1 63.4 >half 7 2.' 

20% 4S 111.9 All ....1 ~ 
30% 4 1.7 T otal 240 100.0 

>40. -1 ....Q,j 

Toul ". 100.0 

Tcxture Index No. % 

Very fine (~2) 2 0.' 
Fine (2. 1-4) 4 1.1 

Fine-medium (4.1-1) , 3.' 

Medium (7. 1-10) 32 13.4 

Mcdium-cOline ( 10. 1- 13) " 15.1 • Co.ne (13.1-16) 68 28.6 

Very coarse (16 .1 +) ....!I ..1§.,! 

T",,1 2" 100.0 

% Vilrifieltion No. • 
43.7 Abient " 21.7 

2.1 Present .ill 78,3 

0.4 T",,1 240 100.0 

1.3 

13.9 

1.1 

19.7 

7.' 
-.!:1 
100.1 

Pa"e Oivcnily H' .. 1.605 . -, J .. 0.731 

• 



• 
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Pueblo II (pIn Corrugated 

References: Goetze and Mills (1993:52-56); Windes (1977:305) 

Synonyms: 

Chaco: Chaco Corrugated, Coolidge Corrugated (in part) 
ChtL~ka: Blue Shale Corrugated (43.1 percent) 
Mesa Verde: Mancos Corrugated (1.3 percent) 
Tusayan: Tusayan Corrugated 

Production span: A.D. 1040 to 1100 

Table: 2A.7 

Description: 

Ceramics 245 

Overall corrugation and a low degree of rim flare define this group. The rim, marked by a flattened, 
unconugated fillet, continues the trajectory of the neck with little or no flare. This means tbat a rim and enougb 
of the body to see the degree of rim eversion must be present to distinguish this type from the two succeeding types. 
Although there is some overlap in rim eversion among items placed in these three types, there is a steady increase 
in the rim flare angle through them (see Figure 2.21). These changes in rim flare are consistent across much of 
the Anasazi area (see Cattanach 1980:213-227). Rim fillet widths cover a wide range but two-thirds are between 
15 mm and 28 mm wide (Figure 2.20). 

Of the identified grayware types, Pueblo 11 Corrugated is by far the most abundant in the Chaco Project 
collections and has the largest number of different surface treatments. Textures and modifications of corrugation 
are quite similar among tbe three overall corrugated types, most of which reported here were produced between 
A.D. 1040 and 1140: 4 to 5 percent of each type has oblique ridges formed by corrugations, and 3 to 4 percent 
have flattened corrugations. AdditionaJ markings such as incisions across coils or punctation occurs as one percent 
or less in all types. Both the number of surface treatments and their distribution show decrease through time, 
a1tbougb sample sizes must contribute to that trend. 

Figure: 2A.S 
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Figure 2A.S. Pueblo II Carrugated vessel from 29SJ 629, Pithouse 2, 
showing the straight profile of the rim fillet relative to the 
body. This vessel is trachyte-tempered. (NPS Chaco 
Archive Negative No. 16012). 

• 

• 

• 
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Table 2A. 7. Pueblo If (Pll) Corrugated definition. 

Site 

19SJ 299 BMm 

19SJ 299 PI 

Pueblo Allo 

29SJ 423 

29$1 611 

29$) 628 

2951 619 

295J 633 

29S) 711 

29SJ 724 
29SJ 1360 

Sh.bik'Clhchec 

T ..... , 

At SURFACB TREATMENT 

L Dco:ontion 

Undiffcrenaiated neckbandin, 

N.rTO .... neckbandina 2·5 mm 

Wide neckblndina > 5 mm 

Narrow elapbOird l ·S mm 

Wide dllpboard > 5 mm 

NantIW cOmlllled 2-5 nun 

Wide eOmli1tcd > S mm 

Flattened corrugaliolll 

UndifTc"'nti.t~ COmlg.~ 

Conug.ted, futoon 

COnuglted, oblique 

Pltlerned, n.rtOW 1-5 mm 

Patlemcd, wide> S nun 

~iltcd, un~n 

Mummy ute 1t)'lc 

lncillCd aet'OU coill 

Incited between coill 

PuOCLItc 

Finacl'llllil punctalc T_ 
No. with 1, 2, IrealmeiWI 

" with I, 2, [rUlmen" 

Site Oc:ellmnce 

No. " orTypc " or Sile 

2 0.2 0.4 

2 0.2 0.' 
392 38.1 7.' 

'50 54.0 7.4 

0.1 0.1 

21 2.0 1.2 

10 1.0 '.1 

46 4.' 2.2 

1,030 too.o '. 1 

Moei! No. 

I 2 

" 4 , 
I 

46 4 

• I 

'48 4 

100 , 
I ., 

71 

7 

10 " " • 
4 , 
2 9 

, 
__ I ..2 
1,023 "' 910 II' 

89.0 11 .0 

Type. Design Diversity H' _ 1.645 
• .. 20 J . 0.549 

Ceramics 247 

No. ~ 

" 1.7 

7 0.' 
0.1 

'0 4.4 

7 0.' 
652 57.3 

III 9.' .. '.9 
71 '.2 
7 0.' 

" 4.0 

" 7.' 

• 0.' 
4 0.' , 0.' 

II 1.0 

I 0.1 , 0.' 

-' ---2.1 
1, 136 100.1 

1,023 

100.0 
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Table 2A. 7. (continued) 

2. Forms lind Metrics 

Fo~ No. • Metrics No. Range , 
Jm 1,022 99.2 hn 

Piteher • 0.' Orifice diameter '" 70-350 mm 211.4 

Miniature: __ 2 -2.1 Rim fillel ' ,005 8-53 mrn 21.8 

Tot.ol 1,030 100.0 Rim Da.re .14 5-49' 25 .' 
Pitcher 

Orifice diameter , 80-120 nun 100.0 

Rim fillet • 
Rim Dare 2 

Miniatures 

Type 

Solid coil 

Multi-coil 

Strap 

Nubbin 

Dua] nubbins 

Strap lug 

Tabulu lug 

Sagging nubbin. 

TolllJ 

Handlea. :items = 1:23 

Worked sherds '"' 4 (0.4%) 

B. PASTE 

1. Temper Composition 

Temper 

Undiffcllmtiated I14ndSione 

No. 

3 

• 
" 4 

3 

• 
1. 
41 

All chal~edoni~ "nd5l000· 

Sand5l0ne wilb rounded iron oxide 

Magnetilic sandstone 

Trachyte 

Trachyte> sandSione 

Sand5lO11C > InIchyte 

San JUln igneous wilb hornble nde 

• 
7.3 

2.4 

14.6 

36.6 ,. 
7.3 

14.6 

....21 
99.9 

&In Juan ig neous wilb hornblende + " ndstone 

Sin JUln igneous wilbout hornblende 

Orifice di.mater 2 

Rim fillet 

Rim nare 

Fomu Oivenily H' - 0.050 
11.'"'3 1=0.045 

4. Surface Alteration 

Sooting 

Sooted 

UnsOOIed 

Total 

No. 

413 

" 3 

13 

340 

30 

• 
3 

San Juan igneous withOlJt hornblende + IIII ndstone 

Sand5lO11C + San Juan igneous wi\bout hornblende 

Unidentified igneous + undstonc 

3 

3 

-' 
867 Total 

·Varieties specified: pink n = 39; white n = 13. 
Temper DiverS;'! H' = 1.195 

• - 13 = 0.466 

10-28 mm 14.8 

18-2S' 23.0 

35-60 mm 47.5 

". 

No. 

54. 
489 

1,030 

% ofTotaJ 

41.6 

' .0 
0.3 

1.5 

39.2 

3.' 

0.' 
0.3 

O. J 

0.3 

0.3 

0. ' 

-ll 
99.' 

• 
a..d. " . 

55.386 26.1 

6.200 28.S 

7.565 29.6 

20.000 20.0 

6.735 45.4 

7.071 30.7 

17.678 37 .2 

• 
52.6 

47.4 

100.0 • 

• 
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Table 2A. 7. (continued) 

2. Tuturc .... uribuln 

SheRi 
Grwoin Size No. • Dcolity No. • Temper No. • 
FiM 21 2.' 1-2'" 31 , .• NOM 760 81.7 

Medium 147 17.0 50 In 20 . .1 < half 47 '.4 
C~~ '" 45.2 100 '46 .11.7 > hal ( " ,., 
Very ~()f.rJC lQZ 34.5 ". m 20.3 All -..i --...LQ 

Total 867 99. 1 '00 '0 ,., T~I 867 100.0 

>"'. -1 -..2.1 
T~I 863 100.1 

Undifferentiated Sarn1$lone 
G1'1Iin Size No. • Texture Index No. • 
FiM " '.2 Very fine (0-2) 20 2.' 
Mcdil.Lm 46 11.2 Fine {2.1-4) 34 ,., 
C~~ 16' 39.6 Fine-medium (4.\ -1) 64 7.4 
Very COBI'K ill 46.0 Medium (7.1- 10) 120 13 .9 

T~I '\1 100.0 Mcdium-coane ( 10. 1-1 3) 143 16.6 

Coane (1 3.1·16) 19' 23. 1 

• Very eoarx. (16 .1 +) m 32.8 

Toul 863 100.0 

3. Ctay Attributu 

Cill-temper 'rEel No. • Vitrification No. • 
No type "Iilned '" 41.8 AbseDt 144 \6 .7 

Black with while ilioN! 14 I.. Prncnl "0 40.5 

Ony with black Ihcrd \I 1.3 Mubd '" 42.8 

Gray with bltek & white merd , 0.4 Tolal 863 100.0 

Ony with while the rd 21 2.4 
ChUlkI,flY hOlllO&cnco'" 200 23 .2 

T.n 10 brown cl.ly '" 15.6 

Blick clay " , .• 
White c"r ..ll ...li 
T~I 863 100.0 

Pule Dillcr1ily H' - 1.581 . -, J _ 0 .720 

• 
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Pueblo IT·Pueblo ill (p1I·PllI) Corrugated 

References: Toll and McKenna (1987) 

Syponyms: 

~: Chaco Corrugated 
Cbuska: Hunter Corrugated in part (52.2 percent) 
Mesa Verde: Dolores Corrugated (1.3 percent) 
Tusayan: Tusayan Corrugated. Moenkopi Corrugated 

Production span: A.D. 1075 to 1150 

IA!>k: 2A.S 

Description: 

Rims in this type are clearly everted but not to the degree of the latest (Pueblo Ill) type (see Peckham 1990:49· 
52 for a nice variety of rim eversions). As with Pueblo n and Pueblo III Corrugated. this rim eversion is 
observable oo1y in sherds including the rim and adjacent nock.. Metric attributes of this type are quite similar to 
Pueblo II Corrugated, and, indeed, both types make up ·Cbaco Corrugated- in earlier classifications. Trachyte 
temper forms a higher percentage in this type than any other in the Chaco series. 

• 

• 

• 
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Table 2A.B. Pueblo II-Pueblo III (PII-PIII) Corrugated definition. 

Site <xeumnec 

Site No. S of'f:ypc Ii of Site 

2951 299 BMllI 

2951 299 PI 

Pueblo Alto 115 ~O.4 2.1 

295J 423 

2951621 99 43.4 1.3 

2951 623 

2951 629 • 2.' 0.' 
2951 633 8 J.l 2.l 

2951 721 

2951 724 

295J 1360 

Shabik'c",chee - -- -
T",,1 '" 100.0 1. 1 

o· ~URFA~~IEgATM6NT 
1. Decoption 

Motif No. 

• DclillU 1 2 No. % 

N.ITOW ncckbandin&' 1-5 mm 2 2 0.8 

Narrow clt.pboard 2-5 mm \J l' l.' 
NllTOW corrol,ted 2-5 mm 147 147 511.3 

Wide eOrNg.ted > S rnm 17 2 l' 7.l 

Flattened eOtnliltiOM 7 • J.2 

Undift'etenIi.ted eotnlilted 21 21 '.J 

CotnlJated, oblique • • 12 ' .8 
Paltemcd, narrow 2-S mm 17 17 0.7 

Pauerned, wide > S nun 2 2 0.8 

Conugated, unknown 0.' 
Mummy Lake style J J 1.2 

Incised ICrolS coila 2 2 0.' 
Applique eerolb 0.4 

Fin,erNIil punctate 2 2 0.8 
Painted motif 011 rim il\krlor -- -1 -1 ...M 

Tot.Il. 12. 24 212 100.0 
No. with I , 1: truolmcnl.t 204 24 228 

" .... ith I , 1: trealmcnis 89.5 10.5 100.0 

Type Oetign Divenily H' ... 1.58S 
a-IS 1 - 0.S85 

Design Dilttibution Divcnity H' ... 0 .314 
. _ 2 J ... 0.454 

• 
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Table 2A.B. (continued) 

2. FOml5 and Metric, 

Fo~ 

Jon 

Olla 

Minitlturo 

To", 

3. Handlel 

Typo 

Nubbin 

Handles;items= 1:46 

Worked sherds _ O. 

B. PASTE 

No. 

225 

...l 
223 

1. Temper c ompos,non 

Temper 

Undifferentiated Blndstone 

All chalcedonic sandstone

Magnetitic sandstone 

Trachyte 

TTllchyte >aandBtone 

SandSlone > trachyte 

• 
98.7 

0.9 

---.M 
100.0 

No. 

5 

San Juan igncoul with hornblende 

San Juan igneous wilh hornblende + sandstone 

To~ l 

·Varieties specified: pink n .., 9 

,. TelCfUre AnribuLes 

Grain Size No. • 
Fine , 2.4 

Medium " 23.8 

Coarse 89 42.4 

Very coarse J2 2.L.1 
Total 210 100.0 

Metrics 

h. 
Orifice di.lllMte r 

Rim fillet 

Rim flare 

OU. 

Oritice diameter 

Rim fillci 

Rim flare 

Miniatures 

Orifice diameter 

Rim fill et 

No. 

211 

222 

'59 

2 

2 
Rim flare 2 

Forms Divcl1Iily H' ~ 0.078 
I = 3 J = 0.071 

Range 

70-350 mm 

8-50 mm 

IS- 57' 

9~ 

17~ 

32· 

60-80 mm 

10-11 mm 

SO-52 . 

, 
213.2 

22.4 

34.1 

70.0 

10.5 

51.0 

4. Surface Alteration 

Sooting No. 

100 Sooted 140 

UnsOOled ..M 
Tow 228 

No. % ofToutl 

92 44.0 

4 I.' 
2 1.0 

94 45.0 

12 5.7 

3 , .. 
0.' 

- ' -M 
209 100.9 

Temper Diveraity H' = 1 "' 1""8 J =0.S37 

Sherd 
Density No. • Temper 

1·2% , 1.0 None 

5. 49 24.0 <half 

10. 91 44 .' >half 

20. " 24.5 Al' 

". -E ~ ToW 
To~ l 204 100.0 

• 

•. d . 

54.627 

6.759 

6.743 

14.142 

0.707 

1.414 

61.4 

2M 
100.0 

No. 

'81 
19 

9 

-1 
210 

, .. 
25.6 
30.2 

19.7 

20.2 

' .7 

2.' 

• 
86.2 

9.0 

4.3 

..JU 
100.0 

• 

• 

• 



• Table 2A.8. (continued) 

UndiffcrcntiMcd Sandstone 
Grain Size No. 

Fine 2 

Medium 14 

Coarse 31 

Very coarse ~ 
Total 92 

J. Clay Attributes 

CI.y-tc~r Il£!l No. 

No type I5signcd \01 

Black with while !!herd 1 

Gray with white sherd 4 

Chuska gny homogeneous 41 

Tan to brown etay " Black clay 13 

• White clay ----2 
T ... 1 204 

• 

• 
2.2 

15.2 

33.7 

411.9 

100.0 

• 
49.S •. , 
2.' 

20.1 

17.2 

'.4 

~ 
100.1 

Texture Index 

Very tine (0-2) 

Fine {2.1-4) 

Fine-medium (4. 1-7) 

Medium (7.1- 10) 

Medium-c;OIl'K (10.1-13) 

Co.ne (13.1-16) 

Very ,oane. (16. 1 +) 

T ... 1 

Vitrification 

Absent 

Presenl 

Marked 

T ... 1 

Palik Diversi!) H' = 1.388 
... 7 _ 0.713 

Ceramics 253 

No. • 
2 \.0 
9 4.3 

I' 1.' 

32 15.2 

" 23.8 

42 20.0 

--i2 ...l!.! 
21' 100.0 

No. • 
25 12 .3 

100 49.0 

.J2. ....ll2 
204 100.0 
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Pueblo III (PIlI) Corrugated 

References: Breternitz et a!. (1974); McGarry (1975); Windes (1977:307-309) 

Synonyms: 

Chaco: Chaco Corrugated, Cibola Corrugated 
Chuska: Hunter Corrugated in part (32.3 percent) 
Mesa Verde: Mesa Verde Corrugated (5.2 percent) 
Tusayan: Moenkopi , Tusayan Corrugated 

Production svan: A.D. 1100 to 1300 

Table: 2A.9 

Description; 

• 

The latest corrugated vessels continue the trend of increasing rim flare (Figure 2.21), with rim fillets on 
extreme examples rather severely bent back (see Rohn 1971: 130-140). Examples of this group are relatively rare 
in the Chaco Project sample, as are other very lale types. The type is more common 00 sites with Mesa Verde 
Black-on-white; a portion of29SJ 633 is the only such site in this assemblage. As is true of Pueblo n and Pueblo 
U-ID Corrugated, sberds from vessels of this group can only be identified from pieces of the rim and adjacent neck. 
While rim eversion is the critical variable for inclusion in this group, later corrugated vessels tend to be squatter 
and more rounded than earlier ones. Average rim fillet width is somewhat narrower than the preceding corrugated • 
types, but the range of fillet widths is similar (Figure 2.20). 

Trachyte temper is less common in these late sherds than in Pueblo II-UI and Pueblo II Corrugated. The 
presence of sherd temper increases through the preceding types, reaching a high of over 20 percent in Pueblo 1lI 
Corrugated. 

Although the occurrence of wide body fillets decreases from Neck Conugated through Pueblo II-III 
Corrugated, wider fillets are somewhat more common in this smaller sample. Conversely, there is also a higber 
frequency of the narrowest bands. lbe narrow and wide coil groups are approximately proportionally split between 
sand tempers and trachyte, indicating that tbese differences are not based purely on production area. The narrow 
coil group does contain a larger quantity of sherd temper, suggesting that Windes' impression (personal 
communication 1996) that the nanow coil group tends to be late has merit. McGarry's (1975) definition of Cibola 
Corrugated, based on ceramics from JXlISt A.D. 1300 sites in the Zuni area, includes extreme rim eversion and sberd 
temper; sherds conforming to this defmition occur in Chaco but are rare. 

• 



• 

• 

• 

Table 2A.9. Pueblo l/l (pl/l) Corrugated definition. 

Site 

295J 299 BMUI 

295) 299 PI 

Pueblo AJlo 

29SJ 423 

29S1627 

29SJ 628 

295J 629 

29SJ 633 

295J 721 

295) 724 

2951 1360 

Shahilc'eahcbee 

To~1 

A. SURFACE TREATMENT 

I. Docoration 

Undifferenliated ncckbe.nding 

Narrow ned:banding 2-5 mm 

Wide IlCclcbandin8 > 5 nun 

Narrow clapboard 2-5 nun 

Narrow corrol_ted 2-S mm 

Wide corrog_ted > 5 nun 

F1a"cned corrogationl 

Undifferentiated corrugated 

Corrugated, oblique 

Pattemed, MrTOW 2-5 mID 

Corrugated, unknown 

Mummy uke style 

Incised aCtoSli coils 

Finscmail puncl.ate 

ToW 

No. with I, 2 treatmentl 

% with 1, 2 Ireatment5 

No. 

46 

47 

2 

7 

104 

Site OcCUI'TeDCC 

" of Type ~ of Silo 

1.0 0.2 

1.0 0.4 

44.2 0.9 

4S.2 0.' 

1.9 0.1 

'.7 2.2 

100.0 0.' 

Motif No. 

2 

2 

72 

J2 

4 

9 , 
3 

I 

2 

-1 
104 14 

90 14 

86.S 13 .5 

Type Del irn Divenit)' H' = 1.447 
I .. 14 I '" 0.560 

Design Distribution Diversity H' ,.. 0 .364 
1 = 21 .. 0.525 

No. 

2 

7J 

J3 

4 

9 , 
3 

2 

I 

_ I 

"' 
104 
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1.7 

0.' 

0.' 
0.' 

61.9 

11.0 

3.4 

7.' 
'.1 
2.' 
0.' 
1.7 

0.' 
0.' 

99.7 

100.0 
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Table 2A.9. (continued) 

2. Forms and Metric. 

Fom No. % 
Jars 103 99.0 

Pitcher _I .....LQ 
Toul 104 100.0 

Metrics No. 

"" Orifice diameter 96 

Rim fillct 102 

Rim flare 81 

Pitcher 

Orifice di,meter 

Rim 1111'1:-

Forms Divcl1lity H' = 0 .054 
1~ 2 1 - 0.018 

Range , 
70-330 mm 166 .7 

6-37 mm 19.7 
25.(j5 . 43 .0 

9(1~ 

40· 

3. Handles 4. Surface Alteration 

!le' No. 

Su>p 

Nubbin 

SlrlIp lug 

S.Uing nubbilU 

Total 

Hand lcs:ilcms = 1:13 

Worked $herdl = O. 

B. PASTE 
I. TcmpcrCompos"tion 

Temper 

Shcrd > IIlndstone 

Undifferentiated And,tone 

All cha.cedonie sandstone· 

Magne-lille s.andstone 

TT1lch~ 

Trachyte> sandstone 

Sandstone> IllIchytc 

San Juan igneous with hornblende 

San Juan igneous without hornblende 

I , 
I 

J. , 

• 
12.5 

62.5 

12.5 

12.5 

100.0 

SOOIing 

S_d 

UDSOOIcd 

T .. , 

No. 

" 4 

2J 

7 

I 

2 

Slioostonc + San Juan igneous without homblende 

Andesite wlLh undstone 

Tota l 

·Varieties specified: pink: n "" 4 . 

Temper Diversily H' "" 1.355 
."'11 J =0.565 

No. 

" ...£i 

% of Total 

1.0 

56.3 

4.2 

1.0 

24.0 

7.3 

1.0 
2.1 

1.0 

1.0 

---1.:..Q 

99.9 

104 

• 
• . d. ,~ . 

55.940 33.6 

6.423 32.6 

7.749 18.0 

• 
55,8 

~ 
100.0 

• 

• 



• Ceramics 257 

Table 2A. 9. (continued) 

2. Texture Attributes 

Sherd 
Grain Size No. 0 Demil)' No. • Temper No. • 
Fine 2 2.1 J-2,," 2 2.1 NOM 7S 7S.1 

Medium 23 24.0 S% 26 21.4 < ha.lf 11 11 .5 
c~~ " 36.4 100 49 Sl.6 >half • '.3 
Very cOlIne 36 37.S 20. 14 14.7 All 2 ...ll 

Total 96 100.0 30. 3 3.2 Total 96 100.0 

>40' -l ..J.,.Q 

Total " \00.0 

Undifferentiated Sandstone 
Grain Size No. 0 Texture Index No. • 
FiM 1.9 Very fine (0-2) 3 3.2 

Medium 7 \3.2 Fine (2.1-4) 7 7.4 

C~= 17 32.1 Fine-medium (4. J-7) • • .4 

Very COal'$<: " --ll.Q Medium (7. 1-10) 14 14.7 

Toll! 53 99.2 Medium-coarsc (10.1·13) 23 24.2 

• Couse (13. 1-16) 23 24.2 

Very coarse (16. \ +) 11 ---1.12 
Total " 100.0 

3. Clay Attributes 

Clay-temper types No. • Vitrification No. • 
No type luigned " 48.4 Absent 9 9.4 

Black: with white sberd 2 2. 1 Present 41 42.7 

Ony with bl.ck men! 1.1 Mi lked ;§ 47.9 

Gray with black & while sherd 1.1 Toul 96 100.0 

Gray with white shen! , '.3 
Chuska gray homogeneous 11 11.6 

Tan to brown clay 12 12.6 

Black clay 16 16.8 

While day -l ...l:.1 
Tota l " 100.1 

Paste Diversity H' = 1.542 
1=9 J '" 0.702 

• 
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Unidentified Corrugated 

lnc1uded Types: All grayware series. 

This i.s usually the largest group of pottery in any substantial Pueblo II or Pueblo m site collection in any 
JX»1ioo of the Anasazi area (it is 30.7 percent of the total collections of the post Pueblo I sites discussed here-Table 
2.1), and it is usually called something like unidentified or unclassified indented corrugated. 

Production span: A.D. 975 to 1300 

Description: 

• 

Sherds in this group are usually completely corrugated on the exterior below the rim fillet and lack enough 
of the neck proflle to judge the rim eversion. Since the detailed. analysis here is based on rim sbcrds. and rim 
morphology is the primary criterion for identifying corrugated gray types, this group is much smaller than its bulk 
sample numbers would suggest it should be. Many of the items in this group that are in tbe detailed analysis are 
rim fillet sherds for which it was oot possible to observe the rim flare and place them into -type- groups. Sherds 
in this group come from vessels that would bave been placed in Neck Corrugated, Pueblo II, Pueblo II-lIT, and 
Pueblo m Corrugated if the whole vessel were present or if the rim flare could be observed. Since over 80 percent 
of the group comes from Pueblo Alto, and over half of it comes from the trash mound, most items in this group 
are either Pueblo U or Pueblo U-III Corrugated. The temper distribution within this group is in between those of 
Pueblo n and Pueblo D-m, supporting the likelihood that these sberds are from those groups. "Mummy Lake style" • 
is very infrequent in all other grayware types bere, but constitutes 24 percellt of this group; again, nearly all 
occurrence of this design code are in the Pueblo Alto collection. The heavy use of this code again results from the 
large number of grayware rim fillets in the Pueblo Alto collection. Mummy Lake Gray is distinctive (Bretemitz 
et al. 1974:13-14) and the occurrence of the design code does!!2! indicate 368 Mummy Lake vessels at Pueblo Alto . 

• 



• 

• 

• 

Table 2A. 10. Unidentified Corrugated definition. 

Site 

295J 299 BMm 

29SJ 299 PI 

Pueblo Alto 

20S) 627 

295J 628 
29SJ 629 

2951 633 

2951721 

295J 1360 

Total 

A. SURFACBTREATMENT 

I. Decoration 

De.ignl 

Undifferentiated Deckbanding 

Narrow neckbanding 2·5 mm 

Narrow clapboard 2-5 ITUTI 

Wide clapboard> 5 nun 

Narrow corrugated 2-5 mm 

Wide eonugaled > 5 mm 

Flattened eonug.lions 

Undifferentiated corrugaled 

Corrugated, festoon 

Corrugated, oblique 

Panemc4, MrTOW 2-5 mm 

PJ.uemed, wide> 5 mm 

Conugated, unknown 49 

Mummy Late style 

lnciaed .cross coils 

Punctate 

Fina:cmail punclllte 

Totals 

No. wilh t, 2 LreaLmenlS 

$ wilh I, 2 treatments 

2. Fonnl and Metrics 

00= No. 

Jm 1,445 

Pitcher __ , 
Total 1,446 

• 
99.2 

~ 
100.0 

Sik Occurrence 

No. % o(Type % o(Sile , 0.3 1.0 

13 0.' ' .3 

1, 184 81.9 22.0 

JS8 10.9 2.1 

2 0.1 0.2 

" 2.4 2.1 

40 2.' 12.6 

I 0.1 0.7 

- ' ---.M oM 
1,446 100.0 7.2 

Motif No. 

I 2 

" • 
" 3 

2 

42' I 

77 , 
2 20 

342 2 

6 

• 43 .. 
16 

49 

371 

10 

• 
-- -l 
1,437 91 

1,346 91 

93.7 6.3 

Type Design Divel'lli!y H' '" 1.946 
s = 17 J .. 0.687 

Design Dinribution Diversi~ H' '" 0.217 
• "" 2 J= O. 13 

Metrics 

Jon 

Orifice diamete r 

Rim filJeI 

Rim flare 

No. 

480 

839 

25 

Forms Diversit! H' = 0.006 
.- 2 = 0.0011 

Range 

10-350 mOl 

8-53 mrn 

25-40 ' 

No. 

" • ,. 
2 

423 

79 

" ". 
6 

47 .. 
16 

" In 

iI 

• 
--' 
1,528 

1,437 

213.8 

22.1 

28.0 
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• 
3.7 

0.3 

1.4 

0.1 

27.7 

'.2 

1.4 

225 

0.4 

3.1 .., 
1.0 

3.2 

24.3 

0.7 

0.3 

----2:1 
100.1 

100.0 

..d. 

58.610 

6.216 

'.023 

21.4 

28.4 

28.6 
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Table 2A.TO. (continued) 

3. Handles 

Typo 

Multi-coil 

Strap 

Tubular 

Nubbin 

Dull nubbins 

Strap lug 

Tabular lug 

Sagging nubbiOi 

T""I 

Handles:items = 1:17 

Worted shcrdll = 8 (0.6 %). 

B. PASTE 

I . Temper COn1pO$ition 

Temper 

Undiffuentialcd "'Malone 

No. , , 
49 , , 
7 

J. 

" 

All ~haleedonic sandstone· 

Sandstone with rounded iron oxide 

Magnetil;e sandstone 

Trachyte 

Trachyte >sand5tone 

San Juan igneous with hornblende 

San luan igneous without ho rnblende 

• , .• , .• 
1.2 

57.6 , .• , .• 
' .2 

....2..! 
100.0 

San luan igneous without hombicruia + sandstone 

Unidentified igntOul 

Unidenliied igneous + .. ndstonc 

Total 

·Varieties specified: pink n = 52; white n = 29 

2. T Ol(lurc Anributes 

Grain Si7.c No. • 
Fine 22 2.0 

Medium 204 18.7 

COIRC 540 49 .5 

Very coarse 32' 29.8 

T""I 1,092 100.0 

4. Surface Alleration 

Type 

Sooted 

U """"" 
Fugitive red 

Mineral CnJS\ 

Total 

No. 

451 

.1 
2 

21 

4S7 

" 4 

4 

3 

2 
__ 2 

1,092 

Temper Divcn:;ly H' = 1.259 
1=11 ' .. 0.525 

Density No. % 

I-a " 4.' ,. 243 23.1 

10% '" 50.0 

20% 19S 18.8 

". 32 3.1 

40% .-l ---2:1 
T""I 1,05 1 100.0 

No. 

'44 
799 

---' 
1,446 

% of TOLaJ 

4L3 

7.4 

0.2 

I.. 

41.8 , .• 
0.4 

0.4 

0.3 

0.3 

-.JU 
100.1 

Sherd 
Temper 

No~ 

<h.lf 

> h.l f 

All 

TOUlI 

No. 

980 

63 

34 

--1i 
1,092 

• 
% 

44.' 
55.3 

0. 1 

---2:l 
100.0 

• 

• 
89.7 , .. 
3.1 

--...U 
100.0 

• 



• Table 2A.IO. (cOnlinued) 

Undifferentiated Sandstone 
Gnin Size No. • 
Fi~ 9 2.0 
Medium 42 9.3 
c~~ 226 50.4 

Very coarse ..!1l ---1Y 
Tool 450 99 .9 

3. Clay Attribute. 

Clay-temper type. No. 

No type assigned m 
Black with white shew 17 
Ony with bile); merd 3 
Gny with black & white sherd , 
Gray with white merd 16 
ChUID gray homogeneous 17l 

Tan to brown clay 180 • Blick: elly 100 
White c lay -....1l. 

Tau.l 1,052 

• 

• 

Texture Index 

Very fine (0-2) 

Fine (2.1-4) 

Fine-medium (4 .1-7) 

Medium (7.I-IO) 

Medium-coar&e (10.1-13) 

COlIne (13.1-16) 

Very coarse (16.1 +) 

Toal 

Vitrification 

SLO None 

1.6 PreseOi 
0.3 Mltked 

O.S Total 

I.S 

16.3 

17.1 

9-' 
--14 
100.0 

Paste Diversity H' = 1.420 
1",9 J =O.646 
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No. • 
7 0.7 

40 3.' 
101 9.6 

169 16.1 

20. 19.8 

290 21.6 

236 ...lL! 
1,05 1 100.0 

No. • 
i57 14.4 

782 71.8 

....lli --.ll:! 
1,089 100.0 
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WIllTEWARFS 

Mineral-on-wbite Types 

Unpolished Basketmaker m -pueblo I (BMllI-PO Mineral-on-white 

References: Moms (1939:145-156); Roberts (1929:107-124) 

Synonyms: 

Primarily La Plata, some White Mound Black-on-white 
Chuska Minel1ll: Crozier Black-on-white (4.4 percent) 
Mesa Verde: Chapin Black-on-white (8.8 percent) 

Similar types: 

Chuska Carbon: Theodore Black-on-white 
Tusayan: Lino Black-on-gray 

Production span: A.D. 550 to 750 

Table: 2A.Jl 

Description: 

Polished and unpolished minera1-on-white overlap temporally and in design use, but the unpolished group is 
likely to be on the whole earlier. To some extent tbis can be seen in the site distribution: unpolished is more 
abundant al 2951 628 and 2951 724. while the reverse is true at 29SJ 627 and 29S1 629. At several other sites with 
early compooents (29SJ 299-BMill, 29SJ 423 , and 2981 721), however, polished is more abundant than unpolished. 
Fugitive red wash was present on more than a fourth of vessels of this type. mostly on bowl exteriors; bowls are 
the main form in this type. with closed forms being rare. 

Peckham and Wilson (1964) do not specify Chuska Whiteware types in this time period. and the first mineral
painted type in their series, Crozier Black-on-white, is slipped and polished. There are, however. trachyte-tempered 
sherds in this design and surface treatment group in the Chaco Project coUection, perhaps suggesting that such wares 
were in production earlier than their surface collections indicated. Relative to polished specimens. unpolished sherds 
with trachyte temper are rare; moreover, only one of 81 Basketmaker TIl-Pueblo I painted (including both mineraJ 
and carbon paints) sherds comes from a context likely to Basketmaker 1II , tending to confirm more than refute 
placement of decorated Chuskan wares at around A.D. 800. 

Figures: 2A.6 and 2A. 7 

• 

• 

• 



• 

• 

• 
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Figure 2A.6. Sherdsjrom 29SJ 628 slwwing design, execution, andjinish 0/ early 
painted wares in Chaco Canyon. (NPS Chaco Archive Negative No. 
31938). 

Figure 2A. 7. Bowl fragment from 29SJ 299, Pithouse D. This anthropo
morphic figure is often seell in bowls from this era (Basket
maker ll/-Pueblo I Mineral-on-white). (NPS Chaco Archive 
Negative No. 13984). 
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Table 2A. 11. Unpolished Basketmaker Ill-Pueblo I (BMIlI-PI) Mineral-on-white definition. 

Sile 

2951299 BMm 

2951 299 PI 

Pueblo Alto 

2951423 

29SJ 627 
2951628 

295J 629 

2951633 

295) 721 

2951 724 

2951 1360 

Shabik'eshchee 

T""I 

A. SURFACEIREATMENT 

1. Decoration 

bolated single clemenu 

Hooks, flags 

NeBlw isolates 

Overlapping step' 

Nonovedapping Mep' 

Panlilelli~s 

Cribbed parallelline$ 

Pendant parallel linea 

Framers wilh 1I11tieked IOIid5 

Fnmel'1 with ticked IIOlio. 

In'egul.ar wide linea 

Ticking 

Comer triangles 

Serolll 

Framed slashes 

00. 

OdIer framed uolatel 

Dou.ed lines 

Thick: wavy lines 

Checkerboard 

Eyed solid. 

S. wteeth ..... 
SQUd band design 

General IIOlids 

HtchUfe A-J 

Hacbllrt A·2 

HaebuI'C B-7 

Counterchange 

No. 

34 

" 2 

• .. 
120 

43 

" i33 

34 

J 
410 

Site Occuttence 

% ofT)]?! % or Site 

1.2 ••• 
2.3 4.5 

0.4 0.04 

I.' 1.4 

14.0 0.' 
25.5 13.9 

'.1 2.' 

0.2 '.1 
28.3 24 .S 

1.2 I.. 

...l.J. 1..2 
97.2 2.3 

Motif No. 

3 

32 

12 

• 
I" 

4 

4 

12 
1 

8 

5 

3 

• 
11 

4 

13 

" 
22 

5 

3 

31 

4 

1 

2 

1 

8 

" 
1 

2 

i4 

24 

2 

• 
1 

10 

4 

i4 

3 

3 No. % 

4 0.' 
40 1.' 

" 2.4 

0.2 

• 1.1 

2 il. 29 .7 

4 0.' 
5 0.' 

14 2.' 
0.2 , I.l 

16 " ••• 
28 5.3 

10 1.9 

0.2 

i9 3.' 
5 0.' 

II 3.' 
0.2 

" 2.1 

0.2 

32 '.0 

10 I. • 

4 0.8 

2 " 10.0 

1 1.3 

0.2 
0.2 

0.2 

• 

• 

• 



• 

• 

• 

Table 2A. 1 1. (continued) 

Designs 

Hatched checkerboard 

Squiggle lines 

Solid ticked triangle. 

Exterior bowl motif 

Jar neck motif 

Narrow SO$i uyle 

Othcn, hitched 

ToW. 
No. with I, 2, 3 treatrnenu. 

$ with 1, 2, 3 treatments 

2. Paint 

Ill-
MineJ1ll: ~, 

brown 

green 

black 

Carbon 

Unknown 
ToW 

3. Polilb 

Type 

Unknown 

NOM 

One .ide 

SlRaky 

Moderate 

Completely polished 

Both .ide. 

Slfcaky 

ModcllIle 

Toub 

4. Slip 

Loc"ion 
Absent 
ln1crior 

Exterior 

SUp8lop 

Both aide. 
Unknown 

TOlll. 

No. 

43 

240 

5 

170 

• 
--1 
465 

No. 

355 

13 

17 

1 

2 

--1 
392 

No. 

378 

• 
4 

...l 
392 

2 

2 

2 

1 

2 

11 

..2 
389 

m 
70.7 

Motif No. 

2 

2 

2 

2 

2 

_ 1 

11. 

" 21.9 

3 

3 

29 

29 

7.S 

Design Diversit! H' = 2.721 
.=36 -0.759 

De,iiD Distribution H' '" 0 .718 
$=3 J ... 0.653 

% 

'.2 
51.6 

1.1 

36.6 

0.' 

~ 
100.1 

Op .. 
% 

0.3 

90.5 

3.3 

'.3 
.3 

0.5 

....M 
83.4 

Open 

% 
96.4 

2.0 

1.0 

--.!!.J 
83.4 

Rim ~o""tion 
Unplinted 

!)Qlid liM 

"-' 
Eroded, solid 

UIC-Bround 

Unknown 

T",1 

C105Cd 

No. % 

3 3.9 

71 92.2 

2 2.6 

1.3 

- --
77 16.4 

Closed 

No. • 
72 92.3 

3 3.' 

..1 ...ll 
78 16.6 
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No. % 

2 0.' 

• I.' 
4 0.' 

• 1.1 

2 0.4 

13 2.' 

-..2 J.J. 
532 100.2 

389 

100.1 

No . • 
65 13.8 

162 34.S 

1 0.2 

• 1.7 

• 0.' 

.1l.Q ~ 
470 100.0 

Total 

No. • • 0.' 

42' 90.' 

15 3.2 

l' 3.' 
0.2 

2 0.' 

--1 -.M 
46. 99.9 

Total 

No. • 
450 95.7 

• 1.7 

3 0.6 

• 0.' 

..2 .....L! 
470 100.0 



266 Chaco Artifacts 

Table 2A.ff . (continued) 

F~ 

Bow' 
Ladl" 

J" 

0'. 
Pitcher 

T«ollUlte 

Duo. po< 

Unknown 

T",,' 

6 . H.ndlc. 

Solid coil 

Multi-c:oil 

S""p 
Nubbin 

StI'llP lu, 

P<lrfortted lu, 

T"", 
Handlu: itema .. 1:49 

No. 

'" J 

S8 

• 
12 

2 

J 
47. 

~ 

32.8 •. , 
12 .3 

..2 

• •• 
2.' 

••• 
--2:Z 
tOO.O 

(Ex~luding ladlu from fomu .nd hand les) 

7, SlI rf.ce Alte r,lion 

Typ. No. 

N one. m 
BJlekeniua ,. 
FUiilin fed ill ,"", 46. 

Worlted Iherdl .. 7 (1 .5 !IIi). 

Orif!ee Dilmeler (nun) 

No. ... " 16' 60-330 

2 120- 195 , 40-180 

2 So. 5S , ""40 

Divcr5;ty of Forma H' - 0.617 

No. 

J , 
2 

J 
12 

• - 7 J .. 0.317 

% 

' .J 
' .J 

25 .• 

'.J 
16.7 

..11J. 
100.0 

% 

70.9 

2. ' 
26 .8 

99.' 

, 
161.1 

157.S 

100.6 

52.S 

95 .0 

• 
I.d . ,,~ 

42.989 26.1 

53.033 33.7 

jO.5117 50.3 

3.536 '.7 
32.69"2 48.5 

• 

• 
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(continued) 

8. Design8 by Vencl Foem 

Dei;,nl Bowl Ladle PilCher TecoDl.lle Duck Pot 011. I " Total 

IlIOllted single elementl 3 • 
Hoob, flagl 28 2 8 40 

Nested isolates 12 I 13 

Overlapping stepl I 

Nonoverlapping stepl 3 3 • 
Parallel Iinca 127 2 2 4 21 158 

Cribbed pandlcllincs 2 2 4 

Pendant parallel linn 5 5 

Framers with unticked solids " 3 14 

Framen with licked solidi 

Irregular wide line~ 8 8 

Ticking 30 4 35 

Comer Irianglcl 24 3 28 

Scroll. • 3 10 

Framed . lashes 

Do. 18 " Other framed ilOlate l 4 I 5 

Dotted linea 18 3 21 

• Thick wavy lioos I 

Checkerboard , 2 " Eyed solids I 

Sawteelh 27 3 32 

"ro. , 10 

Narrow SOli style 13 13 

Solid band design 3 I 4 

Genera l solids 41 2 , 52 

Hachure A-I , 7 

Hachure A-2 

Hlchure B-7 

Coonlcrchange 1 

Hatched ch~kcrbolrd 2 
Squiggle lines 3 • 
Solid licked tnangles 3 • 
Bowl exterior motif • • 
Jar ne..:k motif 2 2 
Other hachure ~ - ...! - - - ...! ....! 

Total designs 428 2 7 15 3 2 74 S3I 

% of design 80.6 0.4 1.3 2.8 0.' 0.' 13.9 

Vessel count 389 3 4 12 2 1 58 46' 
% of vcs&eis 82.9 0.' 0.' 2.' 0.4 0.2 12.4 

• 
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Table 2A. 11. (continued) 

8 . PASTE 

I. Temper Compos"tion 

Undifferentiated u ndJtOne (n - 364, 7S . I~) 

Fino 10 medium undS(Qne > sberd 

Fine to medium und"one < sliti'd 

COlIne .. ndltone )0 aherd 

COlIne .. nt\ltone < sherd 

AU chalecdonic u rnbtonc* 

51mbtone with rounded iron oxide 

Misnetitic andllOllC 

Tnchyte 

Tncnyte > .. ndlllon" 

Sin Ju.n igneouJ with homblcnde 

San JUln iineow: with hornblende + sandilone 

San } LJ..I.n igM:OI.,. without hornblende 

San Juan ;, _ _ without hornblende + u oo8lOne 

Unidentified ial'leOlll 
Unidentified i,ncoua with uoostooe 

TNI 

·Varictin apc:dfied : n _ S. 

2. Tuture A!;tributes 

OninSi.7.e. No. 

Fine 10 
Medium " Conte '" Very CC)I,rte ~ 
T""I '" 

Undifferentiated S.ndilOnc 
C;l'IIin Size 

Fine 

Medium 

Coo~ 

Very COf.nt 

Temper Divenity 
.. .., 13 

• 
2.2 

20A 

63 .5 

13.9 

100.0 

No. , 
77 

230 

-11 

K' ... 0.941 
J .. 0.369 

Density 

1-2$ 

50 
10. 

200 

30. 

> "0 

T""I 

~ 

I.' 
21.1 

63.2 

14.3 

TNI 36' 100.0 

• 
No. ~ 

" 16. 1 , U 

m 59.4 , 1.1 

12 2.' 
23 .. , 
IJ 2.' 

• I.' 
0.2 

" 
,., 

3 0.' , l.l 

0.2 

2 0. ' 

J ...2.1 ... 99.' • 
Sherd 

No. • Temper No. • 
2 1.1 None 434 92.9 

41 23.4 < hll( 21 •. , 
88 50.3 > hl lf 12 2.' 
41 23.4 All --
3 I.' T""I 46' 100.0 

- --
'" 99.' 

Texture Inde;\; No. ~ 

Very fine (0-2) , 2.' 
Fine (2 .1-4) • ' .0 
Fi~mcdium (4. 1-7) " '.3 
Medium (7. t - IO) 19 11.8 

Medium-eGane (l0.H3) J] 19.3 

CGaue (13 .1-16) 38 23 .' • Very CGaI'M (16.1+) ~ 28.' 

T""I ]61 100.1 



• 
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Table 2A. 11 . (continued) 

3. Clay Attributes 

Clay-temper type. 

No type .&signed 

Blacl: wilh white sherd 

Gray with black sherd 

GnlY with blact and white Ihcrd 

Gray with white .herd 

Tin to brown ct.)' 

Black clay 

White clay 

T o<oI 

No. • Vitrification 

I" 57.8 Absent 

4 2.2 Present 

0.' M._ , 3.3 T~I 

7 3.9 

I ' 8.3 

8 4.4 

.11 --1i...4 
180 99.9 

Paste Diven.;ty H' = 1.334 
• = 8 J = 0.645 
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No. 

190 

73 

..£ 
306 

• 
62.1 

23.9 

-..!li 
100.1 
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Polished Basketmaker m~Pueblo I (BMlU-PO Mineral-on-white 

References: Gladwin (1945) 

Synonyms: 

Whlte Mound Black-on-white, some La Plata Black-on-white 
Chuska Mineral: Crozier Black-on-white (4.4 percent) 
Mesa Verde: Chapin, Piedra Black-on-whites (9 .3 percent) 

Similar types: 

Chuska Carbon: Theodore, Penal Black-on-whites 
Tusayan: Kana'a Black-on-white 

Production span: A.D. 700 to P50 

Table: 2A.12 

Description: 

Motif occurrence in this type is overall similar to that in the unpolished group, althougb bacbure is 
considerably more common in this somewhat later type. Though the elements are similar. there is a trend toward 

• 

fuller, more symmetrical design fields. In addition to greater polish, this type uses considerably more slip than • 
Unpolished Basketmaker III-Pueblo I. Paste tends to be finer textured and more highly fired. including smaller 
grain sizes and more sherd temper. 

Although this type name has appeared in print as ·Pena" (e.g., Warren 1967; Windes 1977, 1984b; Goetze 
and Mills 1993), Stewart Peckham (persona1 communication 1995) indicates that the name came from Peiia 
Blanca Wash and that the ii is correct. Rather than pain or punishment Black-on-white. then, it is rock or 
boulder Black-on-white. • 
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Table 2A. 12. Polished Basketmaker Ill-Pueblo J (BMJI/-PI) Mineral-an-while definition. 

Site Occurrence 

Site No. % of Type % of Site 

29SJ 299 BMlU " .., 7.' 

295J 299 PI II I.' • .5 

Pueblo Alto 

295) 423 37 ' .3 '.8 

295) 627 .. 16.0 1.3 

2951628 87 14.1J 10.0 

2951629 144 24.4 8.' 

2951633 

295J 721 26 ••• IS.2 

295J 724 .. 11.1 12.7 

295J 1360 " ' .8 2.8 

Shabik'eshchee " ~ 13.0 

Total '" 10(1.0 2.' 

A. SURFACE TREATMENT 

I . Decoration 

Motif No. 

• 0e5ign. 2 3 No. • 
Isolated l ingle elemenu , 2 8 1.2 

Hooi::J, flagl " 29 82 12.0 

Ne.skd isolates 10 3 I' 2.1 

Unncstcd isolatn I I 0. 1 

Nonoverlapping step. 3 4 7 1.0 

Parallel linea 112 I' 128 1S.7 

Cribbed parallc l linel 3 2 , 0.7 

Pend.nl panllel linc. 13 13 I.. 

Framcra with untie ked aolidl 34 34 '.0 
FrameMi wilh ticked solid. , • 0.' 

lm:gullr wide line , 3 3 0.4 

Ticking 12 30 8 '0 7.3 

Comer triangles 3 12 2 17 2.5 

Scrolls 7 3 11 I.. 

Framed , l. shea 2 2 0.3 

Do<, 33 • 42 ' . 1 
Other framed isolate, 8 8 1.2 

Framing dOli 1 1 2 0.3 

Dotted lines 17 8 2 27 '.0 

Checkerboard 8 2 10 1.5 

Sawteeth 23 4 2 29 '.2 So.,. 3 • • 1.3 

Wide SolIi style 0.1 

Heavy dotted lines 0 .1 

• Heavy curvilinear lines 0. 1 

Solid band deign , • 0.9 

bol~led lriengles I I 0. 1 

General 80IidJ 45 21 , 71 10.4 
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Motif No. 

Dc.Ji1!!! , 3 No. % 

Hacbure A- I 26 • 33 , .. 
H.lchure A-l I 0.1 

Hlchure A-J , 3 0.4 

Hac:hure B-2 I I 0.1 

SquiiJ!" linn , 3 13 1.9 

Anlhtofzoomorph. , , 0.7 

Solid ticked INnale. , , • 0.' 
Exterior bowl /I1QIif , , 2 • 0.' 
Jar ne<:k motif 0.1 

Narrow So.i IIyle 14 14 '.1 
N ... I'Ow curvilinear line. , , 0.7 

O\hcn, ..:Hid 0.1 

Othen, hitched , , 0.' 
Banded, undifferentiated -1 -1 - -- ....Q.1. 

TOl8b 487 164 33 ." 99.7 

No. with J, 2, 3 treatment. 323 131 33 '87 
J, ,nih I, 1, 3 lRltmcntt 66.3 26.9 ••• 100.0 

Type Deai,D Diversity H' - 2.944 
1 _ 42 J _ 0.789 

Iksign DiIlribution Dinrlil" H' - 0.80& • ._3 1 -0. 5 

2. Pail'll 

Typo No. % Rim Deeonlion No. % 
Mineral: R' II. 20.0 Unpainted 101 17.2 

b_, ". 44.' Solid line 210 35.1 

,reeD , I.' Eroded, IOlid " , .• 
bllcll: 180 31.6 UfC-around • I., 
glaze I 0.2 Unknown 2" .....1l.l 

Cuban 2 0.4 T"" '" 100. 1 

U","""" --2 ~ 
T ... , '" 100.1 

~ . f2ljsh 

2E' C ..... T ... , 

!lE- No. % No. • No. • 
Unknown " '.1 " I.' 
No~ " ,., , 15 .3 " .. , 
One .ide 

Struky 34 6.' S .. , 39 '.6 
Modenle 169 Jl.9 23 39.0 192 32.7 

Completely polilbed 122 23.1 " 37.3 144 24.S 
Both side. 

Sirelky • 1.5 • 1.4 

Modente " , .• " '.7 
Completely polished 61 lU 61 10.4 • Differenti.1 interiorl ~ -M - - -'! ....1.J. 
exterior polilh 

TOlala '" 90.0 " 10.0 58' 99.9 



• 
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Table 2A. 12. (continued) 

Ab~ .. 

In.lerior 

Exterior 

Slipalop 

Both aide. 

u""""" 
Total. 

'0= 
Bowl 

Ladle ,,, 
Pitcher 

Seed jar 

Tecomalc 

Gourd jar 

U.w.ow, 
Toul 

6. Hindle. 

Solid coil 

Trouah 

Strip lug 

PerfOTiled nubbin IUJ 

Total 

Handles: ltcma .. 1:96 

No. 

384 

" 
2 

79 

-1§ 

'" 

No. 

'" J3 

49 

2 

2 , 
_I 

'" 

Op<o 

(Excluding I,dle. from fomu and hanalet) 

1. Surface A1leration 

Typo 

No~ 

81flekcnina 

FUJilin ted 

MillCral depo.it 

Toul 

• Worked shen" .. 23 (3.9$). 

No. 

447 

28 

III 

_I 

m 

• 
n .• 
'.1 

0.' 
14.9 

-1.& 
90.0 

• 
87.6 

2.2 

8.3 

0.3 

0.3 

0.' 
0.2 

-2.1 
100.0 

No. 

" 
II 

• 
76.3 

18 .6 

1.7 

-M 
10.0 

No . 

." .. 
II 

3 

79 

--1! 

'" 
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TOlil 
. • 

73.0 

8.2 

\.9 

0.' 
13.4 

-.ll 
100.1 

Orifice Diameler (mm) 

No. lUnge 

2S8 6S-3SO 

to 60-170 

3 9(). ISO 

2 5S-I00 

2 35-130 

3 5540 

Diversity of Forms H' .. 0.496 
, - 7 J - O.2SS 

No. 

3 , 
..1 
II 

• 
76. 1 

'.8 
18.8 

~ 
99.' 

• 
27.3 

45.S 

'.0 

--1.U 
100.0 

, I.d . ~. 

\65 .8 46.314 27.9 

102.5 38.891 37.9 

11 0.0 34,600 31.5 

n, 31 .1120 41.1 

82.S 67. 175 81.9 

71.7 14.434 62.0 



Table 2A. 12. (continued) '" :;;' 
!. Delian. by Vuscl Fonn 

(") 

"" Seed Go,'" ~ Desi,n. Bowl Ladle Pitcher ]" ]" T ccomate ]" T"", 0 
ltol.led lingle clements 6 2 • ~ Koou, fla, l 67 , • &2 

NcSled itolllc' • 2 4 14 iil' n 
U~ed ;101.10:1 I -~ 
Nonovcmpping ateps 6 , 
Parallel linel 112 14 128 
Cribbed p.nll<:.1 lines 3 , 
Pendant parallel line. II 34 

FnllTlCrt with IIntick:cd iIOlid. 30 2 I 34 

Fnll1lln with lick.ed IIOlid l 4 2 6 

Irregular wide linea 3 3 

Ticking " II " C~r INngJe. i3 4 " Scroll. , 4 II 

Framed aI.lbu 2 

Do" 41 42 

Other fnmcd ilOialca • • 
FI'Ilininl dOh 2 2 

Dotted linn 20 • 21 

Chcckerbou'(j • 2 10 

Slwtccth 21 29 

"ri>. , 2 9 

Wide Soli My]c 

NllTOW So,i lIylc 12 2 14 

Huvy dotted linea I 
Heavy eurvilinear line 

Solid bind duign 4 • 
Isolated lriangln 

General IIOlid. 6\ 9 " HachuR A- I 3\ 2 33 

HKhuR 1.-2 I 
Hacbure A-3 3 3 

• • • 



• • • Table 2A . 12. (continued) 

Sud Goon! 
De,iiM Bowl Ladle Pitcher I .. I .. Tecomat& I .. Total 

H.churc B-2 

Squi"ie line. 11 2 IJ 

Zoomorplu • I , 
Solid ticked triangles , , 
Exterior 00,.1 motif , , 
liT neck motif 

Narrow eurvilinear line • • 
Other .alid. 

Other h. ehure -.i - ~ ~ ~ c - -.i 
TolIl dc.ign. '" I' I J 2 , 77 '" 

% a( de. ign 84.J 2.' 0.2 0. ' O.J 0.' 11.3 

Velle l count ' I' IJ 2 2 I , .. , .. 
% OfVUlCl1 87.6 2.2 0.' 0.' 0.2 0.' ' .J 

Q 

~ . 
f;l 

S1 
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Table 2A. 12. (continued) 

B. PASTE 

I. Temper Compositjon 

Temper 

UndifferentiMed undstone (0-424, 74.S%) 

Fine to mdium sandMone > men! 

Fine 10 medium 6I.nditonc < Merd 

Coarse &andstone > merd 

Coarse JIIndslOnc < allen:! 

All cllal~edonic sandstone 

SandslOne with rounded iron oxide 

Magnet;I;C undstone 

Tra~hyte 

Trachyte > sandstone 

Sandatone >trachyte 

San Juan igneouil. with hornblende 

San Juan igneous wilb hornblende + sandstone 

San Juan igneOUB wi!hoot hornblende 

San Juan igneol,u ..... i!houl hornblende + Modstone 

S.ndstone willl San Juan igneous without hornblende 

Sandstone with andesile 

Socorro volc.nic. + sandstone 

T~I 

·Varieties .$pccified: pink. n = 6. 

No. 

lOS 
56 

24' 

" 22' 
23 

20 

19 

• 
33 , 
• • 
2 

--1 
SO, 

Temper DivCllii'I H' = 1.!)99 
1=14 = 0.421 

2. Texture Attribute. 

Grain Size No. • Densill No. , 
Fine 30 '.3 I-a 3 0.8 

Medium 193 33.9 ,. 71 19.9 

c~~ 2" 51.8 ,.. 170 47.6 

Very COlIne ...ll -2,2 20. 104 29.1 

Total SO, 100.0 ,.. , 1.7 

>40' --1 ....Q& 

T",,' '" 99 .9 

Undifferentiated Sandstone 
GMlin Size. No. , Texture Index 

Fine 23 'A Very fme (0-2) 

Medium 141 33.3 Fine (2.1-4) 

C~~ 220 51.9 rUle-medium (4. 1-7) 

Very ~OIIne ....lQ --.M Medium (7.1-10) 

% of Total 

19.0 

9.' 
43.1 

2.' 
3.9 

4.0 

35 

3.3 

1.0 

0.2 , .. 
0.9 

1.0 

1.0 

004 

0.2 

0.2 

99.9 

Sherd Temper 

NOM 

< half 

> half 

All 

T~I 

TOIaI .24 100.0 MediuOl-ColIK (10.1-13) 

COlIne (13.1-16) 

Ve ry COlIne (16.1+) 

To<ol 

• 

• 
No. • 
414 12.8 

76 13.3 

77 13.5 

--' ...M 
SO, 100.0 

No. , 
27 ••• 
" 16 .9 

" 18.8 

49 15.9 

" 10.1 

S7 18.5 • .21 10.4 

30S 100.0 



• Table 2A.12. (continued) 

:3. CI!X Attributel 

Clatlc!:l!:u trEu No. 

No type uaigocd 167 

Black with white sherd 20 

Orfoy wilh black merd 11 

Grfo)' with, black & while duml 12 

Oray with white slterd 28 

ChUSD gray homogern:out , 
Tan to brown clay " Blael:.: clay 11 

While clay ...H 
To'" '" 

• 

• 

• Vilrification .... , Absenl , .• Present 

3.1 Muked 

3.3 T""I 

7.' 

1.4 

14 .2 

3.1 

--1i.Q 

100,0 

Pallte Diversity H' = 1.665 
.= 91=0.158 
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No. • 
ISO 4 1.8 

19. 45 .9 

.21 ~ 
431 100.0 
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Early Red Mesa Black-on-white 

References: Roberts (1931); ToU and McKenna (1993:37-38); Vivian (1965); Windes (J984b) 

Synonyms: 

KiatutbJanna BJack-on-wrute 
Chuska Mineral: Drolet, Nascbitti Black~n-whites (2.9 percent) 

Similar types: 

Chuska Garbon: Pena, Tunicha. Newcomb Black.-on-whites 
Me.'Ia Verde: Piedra, Cortez Black-on-white (1.1 percent%) 
Tusayan: Kana'. Black-on-white 

Production span: A.D. 850 to 925 

III!l!!l: 2A. 13 

Description: 

Vivian (1965) discussed the difficu]ties he experienced in separating Kiatuthlanna from Red Mesa Black-on
white, and questioned the existence of both types in Chaco Canyon. The difference between -Early Red Mesa· and 

• 

Red Mesa in the Chaco Project analysis is primarily in layout, with Early Red Mesa designs being most often • 
pendant from the rim, often with a large undecorated area in the interior bottom of bowls (see Peckham 1990:67, 
68, 70, 71), or sometimes open areas around an isolated panel in the boUom of the bowl. These designs tend to 
intersect the bowl rim at an IlJlgle. rather than running parallel to it (Figure 2A.S). What few sherds were identified 
as Kiatutblanna Black.-on-white were identified by the presence of !.his type of design layout in combination with 
somewhat brownish paint and a smooth. cream--colored slip. 

Modally, pottery classified as Early Red Mesa Black-on-white has the whiter, duller, thinner slip common to 
much of the Chaco Cibola series, and variations of black paint, although brown mineral paint is common at this time 
and in this type. Line work in this group lends to be fine. with much use of paraIlel lines framing other motifs. 
On the whole, the quality of production of this group in decoration, polish, and vessel walls is higb relative to the 
bulk of Red Mesa Black-oo-wbite and to preceding types. Distributions of temper. forms, polishing. and slipping 
are similar to those of Red Mesa Black-on-white. 

• 



• 

• 

• 
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Figure 2A. 8. Bowl (Early Red Mesa Black-on-white) from 29SJ 629 
showing design pendant from the rim and three-pan 
division oj field. (NPS Chaco Archive Negative No. 
/5962) . 
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Site Occurrence 

Site No. It ofTypc ,; of Sile 

295J 299 BMW 3 0.8 0.6 

29SJ 299 PI 3 0.8 1.2 
Pueblo Alto 21 '.3 OA 
2951423 

295) 627 '" 39.0 2.1 
295) 628 3 0.8 0.3 
29SJ 629 96 24.2 '.6 
295J 633 

295J 721 
295) 724 

19SJ 1360 116 29 .2 '.6 
Shabil::'eshthee - -- --

Total 397 100. 1 2.0 

A. SURfACE TREATMENT 

1. Decotlltion 

Motif No. 

Delign, 2 3 No. % 
Hookl, n,g, • 3 I 8 I.' 
Nested isolates 6 6 1.1 • Nonoverlapping step. 2 3 0.' 
Patllllel linn 121 18 2 141 24.8 

Cribbed p .... U"l line. 8 2 2 12 2. 1 

Pendant parallel lines 8 • 3 20 3.' 
Frametll with unlicked IOlid, 80 , 88 15.5 
Fl'IImera with ticked lOud, 69 2 " 12 .5 

Ticking I I 2 0.3 

Comer IMoglu , 3 • 1.6 

Scrolls , 
" 3 " '.8 

Do .. I 0.2 

Fl"llming dOb I 2 0.3 

Dotted linel 8 " 6 29 ' .1 
Checkerboard 2 3 , 0.' 
Slwteelh 13 8 22 3.' .... , 2 3 0.' 
'Wide 501; Myl" I I 2 0.3 

Solid bind design 25 , 30 ' .3 
Hatched band design 0.2 

General 101id. • • 13 2.3 

H.chute A-I 10 • 19 3.3 

H.chute A-2 I 0.2 

Squiggle lines 6 2 • 1.6 

Solid ticked trianglee • 10 3 " 3.0 

Exterior bowl motif 2 2 0.3 • Narrow Soa; lItylc 12 14 2.' 
lnIeriocked ticking 3 6 • 1.6 

Othen. IOlid - ...l - ...l ---.Qd 
Totals '" 141 30 568 99.' 
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Table 2A. 13. (continued) 

Motif No. 

De. iln. 2 , No. • 
No. with I, 2, 3 treatments 256 111 '0 J97 

% with 1,2,3 In!atmenla 64 .S 23.0 7.' lOll ! 

Type Design Diversity H' - 2.604 
• - 29 J .. 0.773 

Design Distribution Diversity H' ,.. 0.752 .-, J ,. 0.684 

2. Psint 

Tlec No. • Rim Decoration No. • 
Mineral: "" 16 '.0 Unpainted " •. , 

brown 109 27.5 Solid line 257 64.9 

g=' 2 0.' Eroded, toJid 2J '" black 266 67.0 Use-ground 18 •. , 
,1= .J J& Unknown ~ J.M 

T""1 397 100.0 T",,1 ,go 99.9 

3. Polish 

2E!" Closed T",,1 

Tlee No. • No. • No. • • Uoknow, 18 , .• 1 I., 19 4.' 
No~ 7 2. 1 3 4.' 10 2.' 
~$ide 

Streaky , 1.3 • '.3 9 2.3 

Moden!e 21 '.3 , 9.' 27 , .. 
Completely polished " 28.4 49 17.' 144 36.3 

Both lide. 

SlIuky 2 0.' 2 0.' 
Moderate , 1.3 , 1.3 

Completely polished " 22.8 " 19.1 

Differential interior/cKlerior polish 10' ill -- J.Q.i 26.4 

Totals 334 84.1 " \5.9 397 100.0 

4. Slip 

2ftn Closed Total 

T~e No. • No. • No. • 
Absent 16 4.' , 9.' 22 ,., 
lntcrior 74 22.2 74 18.6 

Exterior SO 79.4 SO 12.6 

Slips lop • 2.4 , 7.9 " 3.3 
80th Irides 216 64.7 216 54.4 

Unknown ..1Q '.0 ...1 ...u ...l< ,., 
Total. 334 84.\ " 15 .9 J97 99.9 

• 
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Table 2A. 13. (conlinued) 

5, Eo!,!!!! ,nd M~lrin 

F~ 

Bow' 
Ladle 

J .. 

Oil, 

Pilcher 

Seed jar 

Canteen 

Duck pot 

Ooutdjlr 
T ... , 

Multi-coil 

'<n, 
Trou,h 
Nubbin 

Sinp lug 

Perfof1.tcd nubbin lUI 

.EffiiY 
T ... , 

H.ndJu:ilenu .. 1 :20 

No. 

'" " 46 , , , 
2 

-' 
397 

(Excluding Ildle. from fortnl .nd ha.ndles) 

7. Surface Alteplion 

Typo -.. 
No~ 

Blacken;", 

Fu,ilive red 
Mine ... ! ;1)I: n.l lUlion 

Tou' 

Warted -'1erd ... 46 (11.6S). 

~ 

79.3 

4.' 
11.6 

1.2 

I.S 

0.2 

0.' 
0.2 

-2J 
100.0 

No. 

J73 

20 

2 

-' 
397 

Orifice Oi.melcr (mm) 

No. 

261 

" 7 
3 

3 

2 

Rallfc 

80-350 
SO-I6S 
35-230 

, ·80 
65·&5 

" 
" 2Q.4() 

Diversity o(ForQU: H' .. 0.711 1 .-9 J - 0.355 

No. 

4 

• , 
3 

2 

..! 
20 

• 
'.0 

20.0 

411.0 

' .0 
15.0 

10.0 

5.0 

100.0 

~ 

0.3 

94.0 

'.0 

0.' 
--M 
100. 1 

i 

\93.3 

9l.' 
99.3 

7 1.7 

73 .3 

30.0 

• 
I.d. ,,$ 

47.934 24.8 

33 .100 35.1 
66 .922 67.4 

10.408 14.5 

10.408 14.2 

14 . 142 47. 1 

• 

• 



• • • Table 2A.13. (continued) 

8. Designs by Vessel Form. 

Designs Seed GouJd Du,k 
Bowl Ladle Ctlnteen Pitcher )" )" "" 011. )" Total 

Hoob, filli$ 8 8 

Nested isolates , • 
Nonovedapping step, , I 3 

Parallel lines 127 3 II 1'1 
Cribbed parallel lines , 3 I' 
~ndanl parallel line. I' I , 20 

Framers wilh untlcko:d solids 62 , , , I' 88 

Framers with licked solids " 10 71 

Ticking , , 
Con.er triangles 7 , 
SCrotlll 'I 3 2 27 

Dou 

Framing dots 2 

Dotted lines '0 8 29 

Checkerboard , , 
So_ 17 3 , 22 

"ro, , 3 
Wide Sosi .. ylc , 
Narrow SOM style II , I. 
Solid band desjgn 21 3 , 30 

Hatched band motifs 
General solid. I' I 13 
Hachure A-I • 2 , I' 
HachuR A-2 

SquiBBle linn 8 10 

Solid ticlced trillllgiel 12 3 17 

Bowl exterior motif 2 , 
Inledocke4 ticl:ing • , , n 
Othen, solid --' --' " - - - - - -

~. Tottli dcsigm 443 30 2 , 3 , , 70 '" 
% of designs 77.8 '.3 0.4 I.. 0.2 0.5 0.4 I., 12.3 

~ 

Total veuela 31' I' , 6 , , 46 397 
\{, ofvelsels ,.., 4.8 0.' U 0.' 0.5 0.2 1.2 1l .6 IV 

00 w 
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Table 2A.13. (continued) 

B. PASTE 

L Tem(!1;f Composition 

Temper 

UndifTCrf:oti.ted sandstone (0-306, 80.9%) 

Fine 10 medium 5IIIndsronc > sherd 

Fine 10 medium sandstone < m erd 

Con,e sandstone> shcrd 

Coarse uodlllone < m en! 

All chaleedonic sandlltone· 

Trachyte 

Trachyte > sandstone 

Sandstone > trachyte 

Sao Juan i& neoua. with hornblende & sandstone 

Sandstone with San Juan igneous with hornblende 

San Juan igneous without ho rnblende with sandstone 

S.ndMone with Sao Juan igneous wilhou t hornblende 

Unidentified igooOlJI .,.,ilb s.andJlone 

Sandstone wim unidentified ingneous 

Socorro volcanica with sandstone 

Sal\(btonc with Socorro volcanics 

T otal 

"Varieties specified: pink, n = 11. 

Temper Divenitl H' = 0.850 
• = 14 = 0.322 

2. Texture Attribute. 

Grain Size No. • Density No. • 
Fine 110 29.1 1-2% 2 0.' 
Medium 220 51\,2 ,. 54 IS.7 

Coarse " 11.9 10. 126 36 .7 

Very coarse -1 JJ! 20. 124 36.2 

T",,1 378 100.0 ,,% 34 ,., 
>40% -1 ..JL2 

T",,1 343 100.0 

Undifferentiated SIlIKISIOne 
Grain Size No. • Texture Index 

Fine 87 28.4 Ve ry fine (0-2) 

Medium 176 57.S Fine (2.1-4) 

C~~ 41 13.4 Fino-medium (4 .1-7) 

Very coarse --' -.ll Medium (7. 1-10) 

To,," 306 100.0 Mcdium-coa.rse (10.1- 13) 

Coarse (13 .1-16) 

Very coarse (16.1 +) 

T",,1 

• 
No. % of Tnal 

92 24.3 

171 45.2 

17 4 .' 

26 6.9 

33 8.7 

2 0.' , 2.4 

6 I.. 
0.3 

I 0. 1 

3 0.8 

3 0 .8 

3 0.8 

6 I.' 
2 0.' 

--' ----2:.1 
378 100.0 • 

Sherd 
Temper No. • 
NOM . 1 16.2 

<half 93 24.7 

> half m 57.0 

All -.1 ...ll 
ToW m 100.0 

No. • 
" 26.8 

131 38.2 

82 23.9 

" 7.' 

8 2.3 

3 0.' 

_ I -.ll • 343 100.0 



• 

• 

• 

Table 2A. 13. (continued) 

3. Clay Attrihutel 

Clay-temper types 

No type usigned 

Blick with white dlcrd 

Gray with black sIIerd 

Gray with bllck & white 

Gray wilh while shen:! 

Chuska gray homogeneous 

Tan 10 browQ clay 

Black clay 

White clay 

Toul 

No. 

113 

" " 26 

" 6 

7 

7 

....ll 
347 

Ceramics 285 

• Vitrifi~.I;on No. • 
32.6 Absent " 14 .11 

13 .0 Present 1" 42.9 

13.0 Marked ill --1U 
7.' Total 371 100.0 

2 1.6 

1.7 

2.0 

2.0 

~ 
100.0 

Paste Diversi,) U' "" 1.828 
.=9 =0.832 
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Red Mesa Black·on-white 

References: McKenna and Toll (1984); Toll and McKenna (1992, 1993); Windes (1984b); 

Synonyms: 

Transitional. Hachure A (Roberts 1927) 
Chuska Mineral: Naschitti Black-on-white (4.4 percent) 
Mesa Verde: Cortez BJack-on-while (1.2 percent) 

Similar types: 

Chuska Carbon: Newcomb, Tunicha, Burnham Black-on-whites (see Chuska Red Mesa Design below) 
Tusayan: Wepo, Black Mesa Black-on-whites 

Production span: A.D. 875 to 1040 

Table: 2A.14 

Description: 

• 

Red Mesa Black-on-white is the most abundant specific type in the Cbaco Project collection-it was the 
dominant type at 29SJ 627, 2981 629, and 2951 1360. and occurred in substantia1 quantities at Pueblo Alto. the four 
largest site assemblages (fable 2.1). Its abundance in the sample is also due to its long period of production. Most. 
Red Mesa Black-on-white designs are laid out in bands around the vessel. Common design elements include scrolls, 
solid triangles, usually with dots or ticks along one edge of the triangle, parallel lines, and checkerboards. The 
parallel lines often frame sets of interlocking scrolls or triangles or other elements. Dots and ticks are commonJy 
added to lines as well as to triangles. 

Hachure was also used extensively, and tends to include widely spaced, "squiggle" hachure lines as well as 
straight bachure lines that are the same lioe thickness as the framing lines (Roberts' Hacbure A). Hacbured Red 
Mesa Black-on-white produced in the A.D. l000s looks increasingly like early Gallup Black-on-white, and there 
is little question that a continuum between Red Mesa and Gallup Black-on-whites exists (see Figure ZA.l3, Toll and 
McKenna 1993:Plate L I I), although there is some cootroversy 00 this point (Washburn 1980:70; Jernigan 1986:27, 
30). Separation of hachured Red Mesa Black-on-white from GaUup Black-on-wrule is primarily contingent on Red 
Mesa BJack-on-while framing line widths being equal to bacbure lines, wbile Ga1lup Black-oo-white framing lines 
are increasingly wider than the hacbure lines. Hachure lines in Red Mesa Black-on-white are more nearly 
perpendicular to the framing lines and are more widely spaced than in Gallup Black-on-white. Red Mesa Black-on
white is, again, more likely to use band design layouts, while Gallup Black-on-white tends to fuller use of the design 
field and non-band layouts. 

Bowls form a larger proportion of Red Mesa Black-on-white than of subsequent types, and closed forms are 
conversely low (Table 2.148). Of 253 ladle handles, 242 are from the open, balved gourd scoop type of ladle. 
Even though it occurs only on ladles, this handle type dominates all Red Mesa Black-on-white handles, witb strap 
handles most coounon 00 closed forms. 

Red Mesa BIack-on-white differs from Cortez Black-on-white, primarily in temper and slip and polisb. 
Normally, Cortez Black-on-white bas a thicker-often crazed- slip and is more highly polisbed. When a sherd had 
those characteristics, it was placed in the Exotic Mineral-an-white group. As can be seen from tbe temper counts, 
however, some items with San Juan igneous temper looked sufficiently like Red Mesa Black-oo-white to be put in 

~- • 



• 

• 

• 
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The use and production of Red Mesa Black-on-white corresponds to the use and production of narrow 
oeckbanded and neck corrugated culinary vessels with smooth bodies. After Red Mesa Black~n-wbite. cuJinaJy 
wares were nearly all indented corrugated over their entire surfaces. 

Figures: 2A.9, 2A.IO, 2A.II, and 2A.12 

Figure 2A. 9. Red Mesa BJack-on-white bowl and jar sherds (early A.D. 
J(XXJ,) from Pueblo Alto Trash Mound. (NPS Chaco Archive 
Negative No. 23169). 
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Figure 2A.10. Red Mesa Black-on-white ladlejrom 29SJ 629. Room 7. 
(NPS Chaco Archive Negative No. J 3969). 

Figure 2A. 1,. Bowl sherds from 29SJ 629 showing a range oj Red Mesa 
designs including checkerboards, squiggle and Hachure A, 
ticked triangles, and scrol/s. (NPS Chaco Archive Negative 
No. 31962). 

• 

• 

• 



• 

• 

• 

Figure 2A.12. Red Mesa Black-on-whilejar sherds/rom 29SJ 629. (NPS 
Chaco Archive Negative No. 31956) . 

Ceramics 289 



290 Chaco Artifacts • Table 2A. 14. Red Mesa Black-on~white definition. 

Sile Oceummce 

Site No. % orTll!! " of Site 
29SJ 299 BMm 14 004 2.8 

29SJ 299 PI 14 004 ' .7 
Pueblo Alto 31' 8.2 '.8 
2951 423 

2951 627 2,307 60.S 30.7 
2951 628 2 0.1 0.2 
2951 629 4IS 1I.0 24.5 

2951 633 I' 004 '.0 
29SJ 721 

29SJ n4 I 0.03 0.2 

29511360 '" 19 .0 34.8 
Shabik'ellhehee -- -- --

Total 3,811 100.03 18.9 

A. SURP6CE TREATMENT 

1. Decoration 

MOlirNo. 

Desilns I 2 3 No. • 
Hoon, 111gB 7 , 13 " 0.' • Nested isolatu iO , I' 0.3 

Nonovetlapping 11t;ps I I 
Panllellines '" 139 26 ... 804 

Cribbed panlleJ linn 36 , 3 48 0.' 

Pendent parallel lines 123 68 8 199 3.' 
Fp,mers with untielced ",lid, " 

, 100 \.8 

Framtl1l with ticked aolida 138 8 2 148 2.7 
irregular wide lines 2 2 

Ticking 7 8 0.1 

Comer trianglel 2 I. 8 26 0.' 
ScroU. 162 330 33 '" 

,., 
Do .. 12 , i8 0.3 

Other framed isolates 2 2 
Framing dots 13 • 17 0.3 

Dotted line, 96 118 " 2" .04 
Thiek: wavy line. I' 17 37 0.7 

PuaJJelograrm 2 I 3 

Checkerboard 2S7 iO I 268 .. , 
Eyed solid . 12 iO 2 24 0.4 

SaW\celh 157 " 18 228 • .1 .. "', 49 27 • 80 \.. 

Elongated IIClllopcd triangles , 7 12 0.2 

Wide SOli style 8 2 2 12 0.2 

Heavy doned line. iO , I' 0.3 

He.vy curvilinear lines 3 3 • Narrow curvilinear 2 I 3 

Solid band design 1,122 n 18 1,212 2J..'i 

Halched band dcsign , 2 7 0.1 
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Table 2A. 14. (continued) 

MolifNo. 

De.igns 2 3 No. % 

laolated triana:ln 3 I , 0.1 

<kneral solids I SJ i32 19 304 '" Hachute A- I 279 24 • 309 , .• 
Hlchun A-l I' 2 3 23 0.4 

Hachute A-3 I I I 12 0.2 

H.churc 8-1 • 3 12 0 .2 

Hachure B-2 3 4 0. 1 

Hachurc S-J 4 4 0.1 

Hlchute B-4 2 

Hlchute B-S 

Hachurc 8-6 2 3 

Hlchure BIC J4 14 0.2 

Hatched checkerOO.nl 4 , 0.1 

Hcavy Gallup '<Iuigglc 4 , 0.1 

Squisgle line. 191 64 37 292 '.3 
lnkrtochd CRt. 3 3 

Anlhro/zoomorphs I 

Solid ticked triangles 344 IlS 21 '00 9. 1 

~rior bowl motif 2 26 14 42 0.' 

• Jar neck motif 16 7 24 0.4 

Nl.mlW Soti style 2S 13 38 0.1 

Interlocked ticking S6 64 14 134 2.' 

Othel'll, solid 6 , 2 13 0 .2 

OIhen. hachuR 3 • 12 0.2 

Undifferentiated banded 3 3 

Wide neckbanded > 5 mm 2 

Nl rrow clapboard 2-5 mm 

Wide clapboard :> 5 mm 

Narrow cOmlg.ted 2-5 mm 2 

Wide corrugated> S mm --1 -- - _I -
Totals 3,789 1,435 299 5,523 

No. with 1, 2, 3 lre.tmenlll 2,354 1, 136 299 3,789 

% with I, 2, 3 lreatmenu 62.1 )0.0 7.9 100.0 

Type Design Diversity H ' = 2.847 
.=591 =0.698 

Design Diatribution Divcnity H' = 0.767 
1=3 1 .. 0.698 

2. flint 

Typo No. • Rim De<.:ol'ltion No. • 
Mineral: .... 52 1.4 Unpainted 363 9.' 

brown 792 20.8 Solid line 2,450 64.3 

green 26 0.7 DOO<d 9 0 .2 

blad: 2,878 75.7 Eroded, aoJid line 16S 4.3 

• ,I~ 44 1.2 U.e-grou!ld 248 6.' 

C.rbon 7 0.2 Unknown '76 ..ill 
Unknown - ' -...2:.! ToW 3,811 99.9 

T""I 3,804 100.0 
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). Poli.h'" 

~" CIoKd Total 

TU8 No. ~ No. ~ No. ~ 

Uoknowo 139 4.5 J3 4.' In 4.5 

N~ n 2.5 23 3.' 100 2.' 

One ,ide 

'om, 78 2.' " 3.7 100 2 .7 

Model1lle 212 '.1 " 13.6 31>4 1.0 

Co~lelely polished ." 29.9 '03 14 .4 1,432 37.8 

80m .ide. 

Streaky 40 1.3 40 I.i 

Moderate 149 4.1 149 3.' 

Completely poJilhed ... 20.8 ... 17. 1 

Diffcrentitl interior/exterior polilh -..M.l .1LJ! - - - -..M.l m 
Toeal. 3,11 1 82. 1 67' 17.9 3,787 99.' 

4. Slip" 

0,,, CI""" T~I 

Ty,. No. ~ No. ~ No. • 
Abient 100 3.2 31 4.' 131 3.' 

ItItc rior .. 7 20.8 •• 0.' .53 17 .2 • Exterior '49 81.2 '49 14.5 

Stipalop 130 ' .2 13 10.8 203 , .• 
Both lide. 2, 121 68.2 2, 121 56.0 

UokQown -ill -.ll -11 ..u --112 J,.1 

Toub 3,111 82.1 67 • 17.9 3,786 100.0 

.. Unknown forna excluded, D o. 25 . 
• Pipe. and dligy fonru. 

~. FO!ll! •• nd Metrics 

OrifICe Oi.amclef (nun) 

Fo= No. ~ No. Range , •. d. ..~ 

Bowl 2.703 70.9 2,065 10-350 186.8 56 .341 30.2 

lAdle ... 10.7 141 45-200 l OB 29.803 28.2 

)" .is 10.9 101 30-265 81.2 34.922 43 .0 

01" 7S 2.0 " 25-lIS n., 15.115 20.3 

Pitcher .. 2.3 78 40-130 79.0 18.417 23 .3 

Teeom.te i2 0.3 10 40-130 85.5 30.500 35.7 

Seed jar J3 0.' 27 30-150 84.3 33.647 39.9 

Canteen is 0.' II 2040 31.4 5.954 19.0 

Duck pot • 0.2 , 25-50 39.0 9.618 24.7 

Effin II 0.3 

Mini.twnl. 10 0.3 7 "-4<l 31.4 5.563 17.7 

PI,. I 

Gourd ju , 0.1 3 25-35 23.3 5.n4 20.4 

Uoknowo -ll ..J!..1 • ToW 3, ln! 100.0 

Diver.ily of Fonnt H' - 1.029 
• - 13 J ... 0.40! 
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Table 2A. 14. (continued) 

6. Handles 

TIE! No. % 
Solid coil 10 2.' 
Muiti-.;:oil 2 0'> 
Slnp 14 19.5 
Tubuln , 2.4 

Penontcd tubulu 2 0.' 

T~" 242 63.9 

Nubbin 3 0.8 

Dual nubbin 0.3 
Indented 2 0.' 
Sll'IIP IU8 17 4.' 
Tabulu lug 3 0.8 

Cupule lug 2 0.' 
P<:rfon.ted nubbin lug , 1., 
Multi-coil drap lUi 2 0.' 
Effigy ....i .....L! 

Toeal '79 100.0 

Handle.:itenu _ 1:11 
(Excluding ladle. (rom fonnt and handlea) 

• 7. Surface A1lenlj9D 

Tl2e No. % 
SOOIi.". 14 0.4 

NOM 3,667 96.4 

Blackening " 2.4 
FUJitive red 20 0.5 
Mineral encrustation --'-' ---1U 

T"", 3,805 100.0 

Worked therd. '" 534 (14.01'). 

• 



Table 2A. 14. (continued) N 

'" .. 
II. ~JUlI bv Vns.el .FOffil~ 

n 
"" "'" Goon! ""' ... 1l o..;gm Bowl Lodk Pitcher Coo,." TeeotNle )" )" ou. C","" )" T"'" 0 

Hoob, flags 2I 2 I " ~ Nested iwolatu 14 , 19 
Nonoverlappin& Itepl I ... 

" ~ Parallel linea 33' 2. • 12 , 
" .. , ~ 

Cribbed plfl.Ucl line. IS I 7 • 20 47 

Pendlllt jUoIllllel linn 141 " • 2 , I 24 197 

Frame", with ulllickcd IOlid . 63 • 2 , 26 100 

Framen with ticked aolid. 97 4 , 6 " 14. 

Irngular wide linn , 
Ticking 7 • 
Corner triangle. 20 4 , 

" Scrolls 33' 77 20 4 4 7 , II , 51 '19 
no.. 7 , , 17 

Other fl"l.mc:d iwolaln , 
Framing dQU; II , 17 

Dotted liDet 17' 17 , 4 .. '" Thick wavy linn " 4 , 
" PIoralleiogtalUl 2 , 

Cbecu tbotrd ,,, 12 , , , , , 7 ". 
Eyed .ol«h 16 , 23 

So.,,"" ISO 20 4 , • 6 S 34 '" ..... SS 12 , 6 " Elongated .:aUoped triangle. 6 2 , 12 

WKIe Soli Ay1c • , 12 

Narrow Sosi lIylc " 
, , , 

" Heavy dotted linn • , 16 

Heavy curvilinear line , 
Solid band dClign .29 '"' 4S 6 • II , 

" • .. 1,212 

Hatched band motiC, , 2 7 

Isolated triangle. , I , 
GCDetl.\ IOlid, 23' 16 1 , , I " '04 
Hachure A-I '" " 7 , 4 4 4 " '01 

• 2 4 14 

• • • 



• • • Table 2A. 14. (continued) 

"'" Goo .. O<h," 
Designs Bowl Wk Pitcher Canteen Tecomalo )" )" 01" CIoool )" T .... I 

HacbuR A·2 J2 , 2 2 22 

Hlchure A-3 • 2 12 

H aebuR 8-1 10 J2 

Ibchure 8 -2 2 , 
HaebuR 8-3 3 3 

KachuR B--4 2 

MachuR 8-S I 

HaehuR B-6 2 3 

Hachute B/e • 2 , I' 
JUlchw .. he(;kcrboard 5 5 

Huvy CaUup Mluigglc 2 3 5 

Squiggle line. 204 " 2 2 , 2 , 13 289 

ln1erlocked freta 2 3 

Anlhro/7DOmorphi 
Solid tieked triangle. 346 33 15 , I' " '96 
Bowl exterior motif 36 4 2 42 

Jar neck motif I. 2 5 24 

Narrow curvilinear 3 3 

Intet10eked tickin& " 13 • 2 13 13. 

OtheR. 101id II 13 

OIhcn, ba<:hurc 10 2 12 

Banded, undifi'crenliated 3 3 

Wide ncc:kbanded 2 2 

Narrow clapboard 2-S mm 

Wide clipboard >5 mm I 

Narrow COmlglted 2-S nun 2 

Wide corrug.ted > 5 nun -- _ I - - - - - - - - _I 

Toeal dCli,na 3,327 555 140 26 20 57 10 143 .. . ., 5,448 
'Ii of designs 69.1 10.1 2.' 0.5 0.' 1.0 0.2 2.' 0.' 12 .1 ("l 

Tota l ve.KI. 2,703 40. 89 15 12 33 5 75 31 41' 3,787 

~ % of veuel. 71.4 10.8 2.4 0. ' 0.3 0.' 0.1 2.0 0.' 11.0 
~. 

" ~ 
N 

'" '" 



296 Chaco Artifacts 

Table 2A. 14. (continued) 

B. PASTE 

I , Temper Compo!tion 

Temper 

Undifrcrentialed Madstone (0 - 1 ,935, 82.2") 

FiDe to medium .. ""stone > .nerd 

FiI'lOl to medium .. Ddllone < Jhctd 

COal'M .. ndstone > thcrd 

COlII'M a nd. lone .( Ihc rd 

All ehalcedonic .. ndstone· 

Slfl(btonc wjlb rounded iron oxide 

Mallnctitie MluhtOJIc 

T .... chyte 

Tt1Ichytc :> 110051000 

S.ndlltonc >tl'llchyte 

San JUln i,neoul with homblc!ldc 

San Ju..n igllCou, will! "lKhtone 

S.ndltone with San Juan igneou. with hornblende 

San Juan i,tleoUl wilhout hornb lende 

S,D JUlin i&ncoul with .. n4llonc 

S.lloditone with San Juan i,MOU' without homblendc 

UnidcotiflC4 ;,molIt 
Unidclllified wi\b .. ndstone 

S.ndstone with unidentified i,_, 
Anduite wilh Aoollonc 

T",,' 

·Varietin specified: pink:, n .. 188. 

No. 

77. 
1,7411 

110 

'" 330 
S 

II 

31 

127 
13 , 
10 , 
• 
" II 
3 

33 
Il 

---1 
3,569 

Temper DivCl1IitJ H' .. 0.763 
I .. 17 .. 0.269 ,. TenuI'C Attribute, 

Sherd 
Grllin Size No. , Density No. • Temper 

Fino 89S 25.1 1-2% " 0.' NOM 
Modium 2, 193 61.5 SO 320 10.5 < hll! 
c~~ 465 13 .0 10. 1,133 37.3 > hoIf 
Very COf,rK ~ ---2d 20. 1,247 41.1 All 

T ... , 3,569 100.0 30' m '.0 T ... , 

>40' -2! .ld 
T ... , 3,033 100.0 

Undifferelllialcd Silwiltone 
Grain Size No. • Texture Index 

F_ 743 ".3 Very fine (0-2) 

MediUm 1,779 60.6 Ene (2.1-4) 

c .. ~ 40' 13.7 Fine-medium (4 .1-7) 

Very COf,rIC ---11 -M Medium (7.1-10) 

T",,' 2,935 100.0 Mcdium-cOlirIC (10. 1-13) 

C6&ne (13.\ - \6) 

Vcry COf,Re (16 .1 +) 

T"" 

• 
S o( TocaJ 

21.7 

49.0 

3.' 
7.' .. , 
0.1 

0.3 

0.' 
3.S 

0.' 
0.' 
0.3 

0.1 
0.1 

0.7 
0.3 

0.1 

0. ' 
0.4 • --

99.9 

No. , 
368 10.3 

921 " .. 
2 ,221 62.3 

-1! ~ 
3,568 100.0 

No. • ". " .• 
1,330 43.9 

". ".S 
170 S.' 

" ,., 
31 0.' • .....!.!! -2.J 

3,033 100.0 



• Table 2A. 14. (continued) 

J. Clay Attributc.l 

Clay-iemper No. 

No type auigned ' ,064 
Black with white Nlerd 54' 
On)' with black sherd 470 
Gny wilh bl. ck &. white sherd '" Gilly willi white aherd '99 
"Unle Colol"ldo· ita)' S 
Chul a gray homogcDeOUll 26 
Tan.., brown clay " BlIck etay " While elly -.!1Q 

T ... 3,116 

• 

• 

• V;lrifie,Iiofl 

34 .1 Ab!lent 

17.4 Presenl 

IS.I Marked 

4.3 T ... 

22.' 
0.' 

0.' 
1.3 

0.' 

-M 
100.0 

Paste Divcraity H' '" 1.687 
I _ 10 1 = 0.733 

Ceramics 297 

No. • 
64. 1&.1 

&6. 24.3 

2,046 2.il 
3,550 100.0 
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Puerco Black~n~white 

References: Toll and McKenna (1987) 

Synonyms: 

Chuska Mineral: Taylor Black-cn-white (5.0 percent) 
Degenerate Transitional (Roberts 1927) 

Similar types: 

Cbuska Carboo: Toadlena Black-on-white 
Mesa Verde: Mancos Black-on-while (1. 7 percent) 
Tusayan: Black Mesa and Sosi Black-on-whites 

Production span: A.D. 1030 to 1200 

Table: 2A.IS 

Description: 

Puerco Black-oo-white contioues the use of many Red Mesa Black-on-white design elements, but the line 
widths tend to be wider and the execution bolder in Puerco Black-on-white. Use of hand layouts continues. but 

• 

~Sosi~ layouts covering whole vessels are also common. Parallel lines, barbs, and solid triangles and scrolls also 
continue in use, although the use of ticking is generally replaced by scalloping on triangles. In this analysis the • 
primary difference between Puerco and Escavada Black-on-wbhes is that Escavada Black-on-wbite is not polished; 
Escavada Black-on-white may also have hacbwed designs, whereas Puerco Black-on-white cannot. Late in Puerco 
Black-on-white's production span there are some well finished and painted specimens, sometimes with ticked rims 
that appear to be mioeral-painted counterparts of Chaco McElmo Black-on-white, witb which these specimens are 
contemporaneous. In this sample, dotted rims are only 2.5 percent of the observable rims. 

The use of the type Puerco Black-on-white separates vessels with solid-painted elements from those with 
hachure-filled elements. Puerco and Gallup Black-on-whites, therefore, subdivide contemporaneous mineral-painted 
wares within the same series, like Scsi and Dogoszhi Black-on-whites in the Kayenta area, but tmlike Mancos Black
on-white in the San Juan/Mesa Verde area and unlike Red Mesa Black-on-white of the preceding time period. 
Although Puerco Black-on-white is more abundant in some areas than Gallup Black-on-white, Gallup Black-on-white 
is always more common than Puerco Black-on-white in Chaco Canyon collections. 

Compared to the Early Red Mesa and Red Mesa groups, Puerco Black-on-white bowls are much less likely 
to be slipped and polished on both sides, although distributions of slip and polish categories are similar for closed 
forms. 

• 



• Table 2A. 15. Puereo Black--on-white definition. 

• 

• 

Site 

2951 299 BMW 

295J 299 PI 

Pueblo Alto 

295J 423 

295J 627 

2951 628 
2951 629 
295J 633 

2951 721 
1951724 

295J 1360 

Sh.bik ·~lhchc8 

Total 

A. SURFACE nEATMEf'fT 

1. 0«01'11;00 

Hoon, "-,. 
Nesled ilQlalcl 

Unnested. ilOLaln 

Stan, lUna 

NonovcrllppinC Ikp. 

Ptortltcl linea 

Cribbed parallel linea 
Banded rnmen 

Pendant paratlel linu 

Framel'f with unticbd 101i6. 

lrRgular wide Jinu 

Ticking 

Comer triangles 

Scroll . 

Fnmina doll 
Dotted line. 

Thicl:. wlvy linel 

Parallcl°itl'lTIUI 
Dou ill p.raUcloanllTlS 
Checkerboard 

Eyed tolid. 

S ....... ..... 
E10nglted tc.llopcd triangle. 

Wide Soti style 

HClv)' dotUd linet 

Hcavy curvilinear tine . 

N.rrow cllrvi.lioelr tine. 

Solid bind dui,n 

Hitched band duian 
laolatcd triangln 

Ocneral llOlidl 

Hlchurc A· 3 

No. 

'" 
221 

11 , 

n 

'" 

Site ~urrellCc. 

~ o( Trpe 

53.5 

41.5 

2.1 

0.' 

2.4 

--
100.1 

2 

10 
2 

2 

14 

2 

1 

8 

1 , 

" • 
31 

" 18 
117 , 

16 
3 

" 
• .. 

~ of Site 

,., 
2.' 

0.' 
0.' 

0.' 

- -
2.' 

Molif No. 
2 

7 
2 

• 
I 

2 

14 

7 

• 
" 20 
2 

22 

, 
, 

24 

, 
2 

, 

, 

3 
1 

2 

2 

Ceramics 299 

No. • 
2 0.3 
2 0.3 
2 0.3 

0.1 
0.1 

17 ' .3 

• 0.' 
2 0.3 

23 3.1 
1 0.1 
3 0.4 

• 0.' 
3 0.4 

23 3.1 
1 0.1 

10 1.3 
2 0.3 

• 0.8 
0.1 

40 ' .3 
11 .., 
43 '.7 

" 12.1 

21 2.8 
141 111 .7 

3 0.4 

" 2.' 
3 0.4 

78 10 .4 

2 0.3 , 1.2 
68 ' .0 

0.1 
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Motif No. 

Dull!!! 2 3 No. % 
H.chu~ B-7 1 0.1 
H.t<:hed checkerbo.rd 3 0.4 

Hllch~ pendants 0.1 

Squiggle lines 0.1 

Interlocked freta 0.1 

Anthrolroomorphs 2 2 0.3 
Solid licked Iningles 32 9 .2 ,., 
Exterior bowl motif 1 11 , 17 2.3 

Jar neck motif 3 • 8 1.1 

Narrow So,; $lyle 21 3 24 3.2 

lntcrlocked ticking , , 0.7 

White exterior design 2 2 0.' 
Others, hachure , • 0.' 
Narrow corrugated 2-5 mm 1 0.1 

Wide corrugated > 5 mrn 0.1 

Oblique cOmJg.td _ 1 - - _1 ~ 
Totti. "1 189 " '" 100.0 

No. with I, 2, 3 ire.tments 34' 1" " "1 
% with I, 2, 3 treatments 64.4 29.4 '.2 100.0 

Type De,;!:o Divenity H' = 2.921 • • = 49 J = 0.750 
De,ign DistribuLlon Divel'1ity H' = 0.730 

.=3 1 =0.665 

2. Paint 

!lE' No. • Rim Oceon-tion No. • 
Mineral : ~d • 0.8 Unp.inted " 10.2 

brown 138 2S.9 Solid line 274 51.S 
green , 1.1 Doned 10 1.9 

black 36. 68.3 Eroded, wid line 17 3.2 

,lou 18 , .• Ulle-ground 42 7.9 
Unknown ....l ----2:.! Unknown ...!ll ...lU 
T~1 '" 100.0 ToJol m 100.1 

3. Polish· 

Cp,. Closed Total 

T,,, No. % No. % No. % 
Unknown 10 2.' 10 1.9 

No~ 34 8.' • ,., 38 7.2 

One side 

Streaky " 8.' 3 25 38 7.2 

Moderate 75 18.4 29 23.8 104 19.7 

Complct.ely poH$hed 178 43.7 " 70.S 264 49.9 

Both rides 

Streaky • 1.0 • 0.8 

Moderate l' 3.9 l' 3.0 

Completely poljshed 21 5.2 21 ' .0 
Differential inte riorfexte rior polish -'1 '.4 ~ -M • Total. 407 76.9 122 23.1 '" 100.1 

·Unknown vessel forms omitted, n = 3. 



• 

• 

• 

Table 2A.15. (continued) 

4. Slip· 

0". 
T,.. No 

Absent 28 
Interior 178 
Exterior 

S!iptlop 68 
Both ,ide. 121 
Unknown .J1 

Total. 407 

·Unknown vnsel. fornu omitted, n .. 3. 

,. PO!IJ)! aDS! MeUix, 

Fo~ 

Bowl 

U~. 

)" 

Olio 

Pitcher 

Seed jar 

Tecomete 
C.nteen 

Effigy 

Mug/cup 
Unknown 

Total 

Solid coil 

Strap 
Tubular 

Perforated tubuli! 

T=Bh 
Nubbin 

Sl1<'p lug 

Perfolllk:d nubbin lug 
Effigy 

T .... 

Handln:iterns .. 1:8 

No. 

330 

78 

74 

IS 

20 

3 

2 , 
2 

..2 
S33 

(Excluding lIdles from forms and handle.) 

7. Surface Alteration 

None 

Blackening 

Fugitive red 
Mine,..l encrostalion 

T""I 

Worted liberos _ 26 (4.9%). 

• ••• 
43 .7 

16.7 
29.7 

...l.:Q 
76.9 

• 
61.9 

14.6 

13.9 

2.8 

3.8 

0.' 
0.4 

0.' 
0.' 
0.2 

---.M 
IOCU 

No. 

.99 
IS 

S 

.J1 
S31 

C"",' T .... 
No. • No. 

5 '.1 33 
178 

97 79.' 97 

I. 1S.6 87 

0.8 122 

- .J1 
122 23.1 52' 

Orifice Diameler (mm) 

No. Range i 

272 

" • 
8 

I' 
2 

2 , 

Divenity of Forma H' = 1.204 
1 - 10 1 - 0.523 

No. 

3 

5 

13 
2 

32 

I 

5 

3 

...1 
66 

• 

4.5 

7.' 
19.7 

3.0 
48.5 

1.5 

7.' 
'.5 

..1.2 
99.9 

94.0 

2.8 

0.' 
2.3 

60-350 20S.5 
65-220 103.9 
50-120 77.8 
70- 90 7&.8 

40-115 80.3 
70-110 90.0 
35-70 52.S 
20-30 27.0 

80 

Ceramics 301 

• 
' .2 

33.6 

18.3 

16.5 

23.1 

-.U 
100.0 

• . d. , .. 
65.554 31.9 

33.279 32.0 
21.376 27.S 

8.345 10.6 
19.015 23.7 

28.284 31.4 

24.749 47.1 

4.47'2 16.6 



Table 2A./S. (continued) w 
S 

8. Designs b;i Vessel Forms 

() 
s..d =r 

Desigru: Bowl Ladle Canteen Pitche r Tecomate ," M'g Effigy Olla ," T",I ~ 
Hoob, nag. 2 0 

> Nested isolates 2 a. 
UnneSled i!iOlateJ 2 Sl' 
Stirs, suns 0 

",. 
Nonovcrlapping step. I 

Paf1lHcllines 9 3 5 17 

Cribbed parallel lines 2 4 

Banded iramen 2 3 

Pendant plfllilel Jines 17 4 23 

FnllTl1cllI with unticl.:ed solid 

Irregular wide lines 2 3 

Tic~ng 4 4 

Comer triangles 2 3 

SeroUfi I. , 2 • 23 

Framing dou I I 

Dotted linea 7 2 I. 

Thick wavy line. 2 

PIInllldograml 4 6 

OoUl in puaUc!opms 

Checkerboud 25 2 4 39 

Eyed solid. 6 4 II 

Sawtecth 25 I 7 42 .. "'. 51 2 4 5 15 9! 

Elongated !IC.lloped ll'ianglc 16 2 I 21 

Wide Sosi style 86 • 7 21 141 
Heavy dotted lines 3 3 

Heavy curvilinear linn 14 2 19 

Solid band design 53 2 5 4 711 

Hatched hOO motif. 2 2 

holatN trainglcs • 9 

General IIOlid. " 2 3 II 67 

Hschute A-3 

• • • 



• • • Table 2A. 15. (conJinued) 

Sud 
DeSigM Bowl Ladle C,,"uo Pitchcr Tecomate in Mo. Effigy ou. i" Toul 

H.chute 8·7 I 

Hatched che<: lccrboard 2 3 
Hatched pend.nu 

Squijglc linel 

lnlcrioeked fR:~ 

Anthrolzoomorphs I 

Solid ticked trianglu " 2 10 " Bowl exterior motif I ' 17 

Jar neck motif 2 3 2 8 

While exterior dClign 2 2 
N,rrow So.i Ityle I' • 24 

Narrow cuvilinelr 2 3 
Interlocked ticking • 5 
OIhcn;, hlchure • 4 

Nlrrow corrugated 2-5 mm 

Wide corrugated .5 mrtI 

Oblique COrNglted _I - - - - - - ...l 
Total duign 4n .. II " 2 3 2 27 110 7,. 

$ or del ;", 62.9 12,5 1.5 3.7 0.3 0.4 0. 1 0.3 3.' 14.7 

Total vef&CiI 330 " 5 20 2 3 2 15 74 530 
$ of vellel, 62.3 14.7 0.' 3.' 0.' 0.' 0.2 0.4 2.' \4 .0 

Q 
~. 
i:l 

8 
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Table 2A.15. (continued) 

B. PASTE 

I. Temper Composition 

Temper 

Undifferentiated NndSlOne (n 384,33.8%) 

Fine 10 medium Andstone > 8herd 

Fino 10 medium undltone < slIerd 

Cou.c sandstone> sherd 

ConK .. oilstone < merit 

All ch .. l~ edonie sandstone-

Magnctitic .. ndstono 

Tnchyte 

Tnehyte > aandstone 

Sa.ndstone > tl'llchytc 

San Ju.n igneou. with hornblende and sandstone 

San lu.n igneou. without hornblende 

San luan igneous with undBlonc 

No. 

" 218 

24 .. 
" 
10 

13 

20 
3 

2 

3 

S.nd!Mnc with SaD JUaD igl\eOWl without homblende 

Unidentified igneous 

2 

Unidentif.ed with .. ndstooe , 
Sarublonc with unidentified igneous 6 
Shale -' 

T"" ". 
·Varietici tpceificd: Pink n '" 8 

Temper Diversi}>' H' $ 0.782 
. =14 =0.296 

2. Texture Anribulci 

Grain Size No. • Denlit)' No. • 
F1~ 78 11.0 I-a , 2.2 

Medium 263 57.4 SO 89 21.8 

CN~ II. 24.9 ' 0% 'SO 44.0 
Vuy cOlIne .2 --2,l 20" "' 27.1 

T ... , .58 100.0 30% 16 3.' 
>40% ---1 --Ll! 
T_' 4(" 100.0 

Undifferentiated Sandstone 
GTlIin Size No. • Texture Index 

Fine " IS . I Very fine (0-2) 

Medium 218 56.8 Fine (2.1-4) 

CotUe 'OS 21.3 Fmc-medium (4.1-1) 

Very (:oal"$e .2 J..! Medium (7.1-10) 

% orTola! 

12.7 

4'.6 

S.2 
18.3 

2.4 

0.2 
2.2 

2.' 
4.4 

0.7 

0.' 
0.7 

0.' 
0.2 

0.2 

1.3 

0.2 

99.9 

Stlerd 
Temper 

None 

< half 

> half 

AI' 
T"", 

T",,' 38. 100.0 Medium-eOlirIC (10.1- 13) 

Cotrae (13.1-16) 

Very (:OIIrae (16.1 +) 

T"" 

• 

• 
No. • 

28 6.' 
102 22.3 

29' 65.3 

...12 ...!d 
". 100.0 

No. % 

96 23.S 

176 43 .0 

'06 2>.' 
24 S.' 

3 0.7 

3 0.7 

-' ....2.1 
409 99.' • 



• Table 2A.15. (continued) 

• 

• 

3. Clay Al1ribulcl 

Clay·tem~r typcs 

No type .uigncd 

Black with white sberd 

Gray with black meed 

Gray willi black and white 

GI1IY with white merd 

ChuSD py bomogeneou$ 

Tao to brown clay 

Black clly 

While clay 

Total 

No. 

126 

" 56 
43 

" , 
9 

.... 
4lS 

% 

30.4 

12.8 

13.5 

10.3 

13.6 

0.7 

2.2 

0.2 

---1:1 
100. 1 

Absent 

"'km 
M.tted 

T"",I 

Pane Divers'tl H' "" I.-TIS 
, =9 =0.809 

Ceramics 305 

No. • 
98 21.4 

162 35.5 

ill .ill 

'" 100.0 
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Fscavada Black-onMwhile 

References: Hawley (1936); Vivian (1959); Windes (1984b) 

Synonyms: 

Chuska Mineral: Taylor Black-oll-white (1.3 percent) 
Degenerate Transitional (Roberts 1927) 
Mesa Verde: Mancos Black-on-white (1.3 percent) 

Similar types: 

Cbuska Carbon: Toadlena Black-on-wbite 
Tusayan: Black Mesa Black-oll-white 

Production soan: A.D. 1000 to 1100 (estimated) 

~, 2A.16 

Description: 

The type names Escavada and Puerco Black-on-white have complex and confusing histories, and fIWly schemes 
have been used to separate or combine them (Reed 1993). The primary criterion for identification of Escavada 
Black-on-white in this analysis is its rough, unpolished surface finish and coarse-grained temper rather than its 
design. This coarser temper and tack of polish contribute to Roberts' (1927) calling ceramics from this time period 
-degenerate.· Considerably less slip is also present on Escavada Black-on-white sberds. Using these criteria, 
Puerco Black-on~wbile is two 10 three times more abundant than Escavada Black-on-wbite. In classification of 
sherds. hatched fillers were somewhat more likely to be placed in Escavada Black-on-white than in Pueteo Black-on
white (4.7 percent as opposed to 1.1 percent of total elements), althougb most hatched cases were placed in Gallup 
Black-on-white (82.1 percent of total elements), regardless of finish. The plates and description in Vivian (1959:20-
21) are in accord with the classifications made in this analysis, except that the long production span he assigns this 
type indicate that he probably included some items that would have been called Red Mesa Black-on-white here. 
Windes' impression is that this type is likely to have been made mostly toward the end of the Red Mesa production 
'pan. 

The high percentage of bowls and scarcity of closed forms in Escavada Black-on-white is similar to the Red 
Mesa Black-on-white vessel fonn distribution. 

• 

• 

• 
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Table 2A. 16. Escavada Black-on-white definition. 

Sil<: Occummcc 

Site No. % of Type % ofSile 

29SJ 299 BMW 
2951299 PI 0.' 0.4 

Pueblo Alto 142 67 .0 2.' 
2951423 

2951627 " 25.0 0.7 
2951628 

2951 629 3 1.4 0.2 

295J 633 , 2.4 1.' 
2951721 

2951724 

29$J 1360 8 3.8 0.4 

Shabik'eshchee - - - -
Total 212 100. 1 1.1 

A. SURFACE TREATMENT 

1. Docoralion 

Motif No. 

Designs 2 3 No. % 
Hoob, n.gs 0.3 

Nested i!lOllled 0.3 

• Unnested isolates 1 0.3 

Stalll, suns 2 0.' 
Parallel lines 10 2 12 3.7 
Cribbed parallel lines I 0.3 

Pendant p.Illllei line. 11 3 14 4.4 
Framen with uClicked solids I 0.3 
Fno.mers with ticked solid. 0.3 
lrregulu wide linea 3 4 1.2 

T~king 2 2 4 1.2 

Comer triangles I 3 4 1.2 

ScroUs , 11 2 IS ,., 
Do. 0.3 

Linear dots 0.3 
Dotted line. 2 , 7 2.2 

Thick wavy liocs I 0.3 
Parallelograms 2 2 0.' 
Checkerboard 23 24 7.5 
Eyed solidi 2 4 1.2 
Sawteeth 14 , 19 " Barba 21 7 29 '.0 
EloIlilled scalloped triangles 2 4 , 1.' 
Wide Sosi 81yle 33 , 2 41 12.7 
Narrow Sosi style 10 11 3.4 
Heavy dotted lines I 2 0.' 
Hcavy curvilinear linel 12 2 14 4.4 
Narrow curvilinear linea I 0.3 • Solid band de$igns 26 4 30 '.3 
Hatched band design 2 3 0.' 
Isolated triangles 0.3 
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Motif No. 

~5igns 2 3 No. • 
Gene ... ] sol ids I' 9 23 7. 1 
Hachure A-J 3 3 0.' 
Hachl,ln; 8-1 2 2 , I.' 
Hachurc 8-2 2 2 0.' 
Hachurc 8-3 2 2 0.' 
Hschull: 8-6 2 2 0.' 
Others, hachurc 2 3 0.' 
interlocked frets 2 0. ' 
Anthrofzoomorphs 1 0.3 
Solid tid:ed trianglel 2 3 , 0.' 
Exterior bowl motif 2 2 0.' 
Jar ftCck motif 2 3 0.' 
White exterior design , 0.3 
Inte rlocked ticking 2 2 0.' 
Oiher!!, so lid 0.3 
Narrow cOlT\Jgatcd 2-5 nun 0.3 
Wide cOm.Jgated > 5 mm ...l _ I ....2:1 

TOUII, 212 90 20 322 99.05 
No. wilJ1 I, 2, 3 treatments 122 70 20 212 
% with I , 2, 3 treatment. 57.6 33.0 .. , 100.0 

Type Design Divcl1Iily H' '" 3.195 • 5= 41\ J =0.825 
Design Distribution Diversil) H' = 0.804 

1=3 J =O.32 

Lf!im 

Typo No. • Rim Decoration No. • 
Mineral: ~d 3 1.4 Unpainted J6 17.0 

b~, " 20.8 Solid line 123 58.0 
green 3 0.7 Dotted 3 I., 
black ". 75.7 Eroded, IOlid line ,0 '.7 
.I~ J _1._, UK-ground J2 '.7 

T",,' 212 100.0 Unknown ~ 13.2 

Total 212 100.0 

3. Poli$/! 

Op" ClolK"d ToUt] 

Typo No. • No. • No . • 
Unknown , 3.4 2 , .• S 3.' 
No~ 83 46.6 16 47. 1 99 46.7 

One Bide 

Streaky 26 14.6 3 ••• 29 13.1 

Moderate 29 16.3 6 17.6 " 16 .5 

Completely polished J9 10.7 7 20 .6 26 12.3 

Both sides 

Streaky , 2.' , 2.4 

Moderate 2 J.l 2 0.' • Completely polished 1 0.' 1 0.' 
Differentia l interior/exterior polish -.l 21 - -.l ....u 

Tot.als 178 84.0 34 16.0 212 100.1 



• 

• 

• 

Table 2A.16. 

~ 

l..<xation 

AbRn! 

lnlenor 

Exterior 

Slips[op 

Both side. 

Unknown 

Totals 

5. Forms and Metrics 

Fo~ 

Bowl 

Ladle 

)" 

ou. 
Pitcher 

Seed jar 

Tecomate 

Emgr 
Total 

6. Handles 

Typo 

Solid coi l 

Strap 

Tubular 

Trough 

Nubbin 

indented 

Strap lug 

Sagging nubbin$ 

T",,' 

Handlcl: itcms = 1:11 

(continued) 

0,,, 
No. • 
47 26.4 

64 36.0 

34 19.1 

29 16.3 

...j ....1d 
178 84.0 

No. • 
155 73.1 

23 10.8 

10 4.7 

5 2.4 

13 6. 1 

4 1.9 

0 .5 

-' -.JU 
2J2 100.0 

(excluding ladles from form. and handles) 

7. Surface Alteration 

T,p' No. 

None 205 

Bllckening 6 

Minenl _, 
Total 212 

Worked lIherds" 7 0 .3%). 

Clol!ed 

No. • 
9 26.5 

IS 44.1 

10 29.4 

- -
34 \6.0 

Orifice Diameter 

No. Range , 
129 60-350 209 .5 

" 
60-145 97.0 

60 

3 70- 90 80.0 

12 10- 95 74.2 

4 50-130 95 .0 

Diversity o f Fonm H ' '" 1.000 

No. 

2 

2 

4 

10 

3 

...! 
24 

'" 8 J = 0.480 

96.7 

2.8 

-.2.i 
100.0 

• 
8.3 

8.3 

16.7 

41.7 

4.2 

4.2 

12.5 

--..£l 
100.1 

Ceramics 309 

Total 

No . • 
56 25.4 

64 30.2 

IS 7.2 

44 20.8 

29 13.1 

...j ---L2 
212 100. 1 

s.d. ev % 

70.260 33.5 

24.626 25.4 

10.000 12.5 

24.105 32.5 

36.968 38.9 



Table 2A. 16. (continued) w -0 
8. o..:si&n& h): Vessel Fonn 

() 

'" s,," ~ Designs &wl lIodle Pitcher Tecomale ,,, Effigy OU, 1 .. T""I 0 

Hooks, flags > 
Nested isolates a. 
Unnesto:d iroJatea Ol' 

" ~ SUlrs, sunl 2 ~ 

Parallel lines • 12 

Cribbed parallel lines 

Pendant paralJellines 9 3 2 I' 
Framcnl with unlickcd solidi I 

FralllCrs with ticked solids I 1 

kregular wide liR<: s 2 , 
Ticking 2 2 , 
Comer lrianglcB 2 2 , 
Scrolls 9 , , I. 

Do .. 

Linear dots 

Dotted linea 6 7 

Thicl: wavy linel I 

Parallc]ogra1llll 2 2 

Cbcckcrbo.rd J7 , 24 

Eyed solids 3 4 

S,wlec!h 9 2 3 2 2 19 .... , 24 I 2 29 

Elongated .9ClIllopcd triangles 2 2 2 6 

Wide Sm:i style 32 2 2 2 3 41 

NllrfOW So,j style , 2 II 

Hcavy dotted lines 2 2 

Heavy curvilinear line II I' 
Narrow curvilinear linea 

Solid band design I' 6 3 2 3. 

Httl:hcd band design 3 3 

I$(lilltcd triangles 

Undifferentiated solid 2. 2 23 

• • • 



• Table 2A. 16. (continued) 

De. ign. &wI Ladle 

H,chute A-3 3 

H_chuRI B-1 3 

H.chute B-2 2 

Hacbul1I B-3 2 

HKhure B-6 , 
Other hachure 3 

lntclilKtcd mIl 

AnthrolzoomofpbJ I 

Solid ticked triangln • 
Exterior howl llKJ(ir 2 

lIr nect l1l()lif 

White exterior design 

lnccriocked tid;;ng , 
Other ",Ii"h 2 

Narrow COrNS'led 2-5 mm 

Wide corrogated >5 mm I 

TotI l. 226 34 

• 
.... 

Pitcher T «:<Jfn.liC ) .. Effigy 011. 

2 

2S , 
" 

)" Toal 

3 , 
2 , 
2 

3 , 
• , 
3 

2 , 
I 

19 321 

• 

5 
~ . 
..., --
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Table 2A. 16. (continued) 

B. PASTE 

I . Te!!'IX{ Campo!ilion 

Temper 

Undiffcnmtiatt;d And$lOnc (0 - 140, 89.2'J.) 

Fioe to medium aandslone > 5berd 

Fine to medium ... ndstone < III:Jcrd 

CotrlO N.nd.ltonc > ahem 

COIne u ndllone < therd 

Al l ehalcedonic nndllone'" 

MIgnclilic .. miltone 

T rachyte 

Tr.chyte > aandatone 

Sandstone> trlchylc 

No. 

I. 

" " " 7 
2 

~ of TouI 

••• 
3!.2 

Si n JUln Igneoul with hornblende + sanddooo 

San l uan igneoul without homblendl: + $.ll rubtone 

• 
I 

...l 
157 

14 .6 

34.4 •. , 
J.3 

0.' 

0.' 
2.' 

0.' 
....M 
100.0 T""I 

· Vlnctie. i!pecificd; pink, n ,. 3. 

2. TeXluAO A!tribute . 

Grain Size 

Fo~ 

Medium 

c~~ 

Very co.,," 

T""I 

No. 

13 

00 
70 

J 
157 

Undifferentiated Sand' lone 
Gnin Size 

Fine 
Medium 

CN~ 

Very COl"" 

Total 

3. q.y AnObule. 

Clay-temper IW ' 
No type .... lgoed 

BlIck with white sheri! 

Gray with black shcrd 

Gny with black &; white 

Gray with whi~ aherd 

Ti n to brown c tly 

Blick c!ly 

White clay 

T""I 

'.3 
38.2 

48.4 

...1J. 
100.0 

No. 

10 

" 70 

--1 
140 

Temper Divenit), H' .. 0.519 
• - 8 J .. 0.249 

Demit)' No. 

1-21' , 
50 40 
10$ " '" 24 

30$ --! 
T""I 143 

, 
7.1 

37.9 

50.0 

...J..Jl 
100.0 

No. • 
' I 3j.4 

II 7.' 
12 '.3 

" 13 .9 

" 24.3 , '.2 
0.7 

-.! --.L! 
144 100.0 

Shere! 
~ T emper 

' .2 N~ 

28.0 < hair 

48 .3 > haIr 

]6.8 All 

-.ll T""I 
100.0 

Textun: ]ndex 

Very fioc (0-2) 

Fine (2 .1-4) 

Fine·medium (4.1-7) 

Medium (7. ] · 10) 

Mcdium-(o.rJt (10.1 -13) 

Co.ru (13. ]- 16) 

Very t OfirK (16.1 +) 

T""I 

VitrifK:ltion 

Absent 

Present 

Marked 

T""I 

Pa5te oiversitl H' '" 1.7 11 __ 8 - 0.826 

• 

No. $ 

20 12.7 • " 15 .9 

101 64.3 

...!l --1J! 
157 100.0 

No. % 

24 16.8 

'I 35.1 

48 33 .6 , ' .2 
3 2.1 

7 ••• 
--! ~ 
143 100. 1 

No. , 
30 19.2 

" 44.2 

..B -1§.,l 

150 100.0 

• 



• 

• 
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Gallup Black-on-white 

References: Colton (1953); Toll and McKenna (1987); Windes (1977:344-345) 

Synonyms: 

Chuska Mineral: Brimhall Black-on-white (19.5 percent) 
Hachure B (Roberts 1927) 

Similar types: 

Chuska Carbon: Burnham, Cbuska Black-on-whites 
Mesa Verde: Mancos Black-an-white (0.7 percent) 
Tusayan: Dogoszhi Black-on-white 

Production span: A.D. 1040 to 1150 

Table: 2A.I? 

Description: 

Ceramics 313 

After Red Mesa Black-oo-white. Gallup Black-on-white is the second most abundant specific type in the Chaco 
Project collection, and the most common in the Pueblo Alto collection. The type is defined mostly by the presence 
of hachure. The hachure lines are usually at an angle to the framing lines, and are more closely spaced than 
hachure in Red Mesa Black-on-white. Generally, the framing lines are wider than the bachure lines, but lhis is not 
always so, or neces .... ary to assignment of the type. In Chaco Canyon at least, equal framer and hachure lines 
generalJy are earlier, and the trend is toward heavier and heavier framefli, culminating (deconttively if not 
developmentally) in Chaco Black-on-white. Unlike Goetze and Mills' ( 1993:30-35) approach, which requires 
framing lines and hachure lines to be equal in width, the majority of sherds included in Gallup Black-on-white here 
have wider fnaming lines than hacbure lines. The four most abundant hachure types, 8-4, 8-1 , 8-3 , and B/C 
account for 58 percent of the design codes. B-4 has relatively heavy framers and closely spaced hachure; B-1 has 
less heavy fnnners and less dense hachure but stiU good execution; B-3 is characterized by some hachures that faU 
outside the framers; and B/C has heavy framers and closely spaced, finely squiggled hachures (Figure 2.3). 

The most common element shape is triangular pennanl~; early examples of this shape and filler may be 
recognized by the tip of the pennant sometimes being filled in (painted solid). Another temporal trend is for there 
to be less difference in framer-hachure line width in earlier eJL:amples, altbough this may also have some spatial 
basis, wi th less framer emphasis further soulh of Cbaco Canyon; this possibility needs more study. Scrolls, 
continuous framers, and rectangular elements also occur. 

Through time. design fields in Gallup Black-on-wbite became increasingly filled , making use of what Jernigan 
(1986:27) calls countercbange designs, where shapes left by unpainted areas are the same as those that are painted. 
[n this analysis, ~counterchangeW was recorded as reflective hatched and solid designs characteristic of Reserve 
Black-on-while but rare in this assemblage (0.9 percent). 

1be frequency of closed (orms in Gallup Black-on-white is around a third, which is considerably more than 
in Red Mesa Black-on-white where it is less than 20 percent. Closed forms, however, constitute more than half 
of whole vessel assemblages (Windes and McKenna 1989:40). Ladles are relatively less common in Gallup Black
on-white, and pitchers relatively more abundant. 

Figures: Early Gallup examples in Figures 2A.13 , 2A.14, and 2A. 15 
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Figure 2A. 13. Vesse/sjrom 29SJ 629 (canteen) and 29SJ /360 (pitcher) 
showing designs transitional benveen Red Mesa and early 
Gallup Black-on-white. Nole the equal and nearly equal 
widchs 0/ framing and hachure lines and the helical and 
band design deployments. (NPS Chaco Archive Negative 
No. 23162). 

• 

• 

• 



• 

• 

• 

Ceramics 315 

Figure 2A. 14. Early Gal/up Black-an-white sherds from 29SJ 629. Several 
attributes oj early Gallup Black-on-white are visible: framers 
and hatch lines are close in width and a corner of one of the 
hatched areas is painted solid. As in both Red Mesa Black-on
white and laler Gallup Black-on-white. there is also some 
squiggle hachure. (NPS Chaco Archive Negative No. 31954) . 
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Figure 2A. 15. Gallup Black-on-white sherds from the Pueblo A/to Trash 
Mound. (NPS Chaco Archive Negative No. 23165). 

• 

• 

• 
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Table 2A. 17. Gallup Black-on-white definition. 

Site Occurrence 

SiTe No. % ofTl£c % ofSile 

29SJ 299 BMTl1 

29SJ 299 PI , 0.3 2.0 

Pueblo Alto 1,043 62.4 19.4 

29SJ 423 

2951 627 m 33.0 7.3 

29SJ 628 I 0. 1 0.1 

295J 629 22 1.3 1.3 

295J 633 14 0.' 4.4 

29SJ 721 

295J 724 

295J 1360 36 2.2 1.7 

Shabik'e&hcbee - - - -
T",, ' 1,672 100. 1 '.3 

A. SURFACE TREATMENT 

I. Decoration 

Motif No. 

DesiBns 2 3 No. • 
Isolated single elcment5 0.1 

• Hooks, nags 0.1 

Uonestcd isolak:s I 0.1 

Parallel lines 4 3 7 0.3 

Cribbed parallel lines I I 0.1 

Pendant parnl1e l lines , , 0.2 

FranlCTlI with ticked solids 0.1 

lrTegular wide lineal 0.1 

Ticking I 0. 1 

Comer triangles " 9 60 2.9 

Scrolls , , 0.2 

Do" I 0.1 

Dotted lines 4 , 0.2 

Parallelograms 0.1 

Checkerboard 2 2 4 0.2 

Eyed solids 4 6 0.3 

Sawteelb , 6 0.3 

B"b. 14 16 0.' 

Elongated acallopcd triaogles 2 , 7 0.3 

Wide SOli style 9 13 2J 1.1 

Narrow Sosi style 2 3 0.1 

Heavy curvilinear lines 16 2 19 0.9 

Narrow curvilinear 2 2 0.1 

Hatched band design 26 14 41 2.0 

Isolated trianglcs 2 4 6 0.3 

General solids 7 46 54 2.6 

• HachuTe A-I 9 9 0.4 

Hachure A-2 22 4 26 1.2 

Hachure A-3 36 2 38 1.8 
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Motif No. 

Designs 2 3 No. % 

HachuTe B-\ 328 21 3 352 16.9 

Hachure B-2 8 I • 0.4 

HachuTe 8 -) 232 5 237 ]1.4 

KachuR 8-4 426 18 445 21.4 

n,chure 8-5 • 7 0.3 

Hachure 8-6 97 14 111 5.3 

H.chure B-7 13 4 17 0.8 

Hachure SIC 15. • "5 7.' 

Hachure C 42 42 2.0 

Counterchange " 2 " 0. ' 

Halehed checkerboard " 11 70 3.4 

Heavy Gallup squiggle 27 27 1.3 

Hatched pendants 5 5 10 0.5 

Anthro/zoomorphl 0.1 

Solid licked triangles 13 14 0.7 

Exterior bowl motif 26 , 31 1.5 

Jar neck motif 5 15 2 22 1.1 

Others. solid , 10 14 0.7 

Others, hachure 113 • 122 5.' • Narrow clapboard 2-5 mm 2 2 0. 1 

Narrow corrugated 2-5 mm 3 0.1 

Wide corrugtcd > j mnl 2 3 0. 1 

Undifferentiated corrugated _I - _ _ I 
~ 

Total. 1,169 373 39 2,081 100.3 

No. with 1, 2, 3 treatments 1,296 334 39 1,669 

% with I , 2, 3 treatmcnUl 77.7 20.0 2.3 100.0 

Type Design Diversily H' = 2.78 1 
1= 54 J =0.697 

Design Distribution Diven.it~ H' "" 0.560 
5=3 J oeO.09 

2. Paint 

Ty~e No. • Rim Decoration No. • 
Mineral: "" 50 3.0 Unpainted 153 '.2 

brown 435 26.1 Solid line 870 S2 .1 

green 27 I.. Dotted 17 1.0 

black 1, 107 66 .2 Eroded, sol id line " 3.5 

glaze 46 2.8 UK-groond 74 4.4 

MineraJ-caroOD 2 0. 1 Unknown ' 99 29.9 
Unknown - -' ~ To18J 1,671 100. 1 

Totll 1,671 100.0 

• 
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Table 2A. 17. (continued) 

3. Polish· 

0". Closed Total 

Typ' No. • No. • No . • 
Unknown 69 6.4 26 4.4 9l 5.7 

NOM 103 9" 36 '.2 139 '.3 

One $idc 

Streaky " 5.5 25 4.3 84 5 .0 

ModcllIte 112 10.4 60 10.3 i72 10.3 

Completely polished 561 51.8 438 74.9 "9 59.9 

Both aide. 

Stre«ky • 0.7 • 0.' 

ModcllItc 13 1.2 13 0.' 

Completely p<>lishcd 72 6.7 72 4.3 

Differenti.1 interior/exterior polish ...ll ...ll ..ll. ...li 
Totala 1,082 64.9 585 35.1 1,667 99.9 

· UnknQwn foons excluded, n ,., 4. 

4. Slip· 

0,'. eloted Totl.l 

~Ec No. • No. • No . • • AbRil! 100 9.4 32 ,., 132 '.0 
Interior ... 43.7 ... 28.3 

EXlCrior 438 75.8 438 26.6 

Slipslop 21' 20.4 96 16.6 314 19 .1 

Both sidea 233 21.8 233 14.2 

Unknown -.2!l ....1:1 -.li ..il ...ll ...2! 
Totals 1,067 64.9 578 35. 1 1,645 too.o 

• Unknown forms u cludcd, n = 4. 

5. Forms and Melrics 

Orifi~e Diameter (nun) 

Fo~ No. • No. Ra!!ic , •. d. " . 
Bowl 983 511.9 732 50-360 214.5 64.962 30.3 

Ladle 100 '.0 63 60-240 124.4 32.410 26.1 ,,, 330 /9.8 19 40-140 77.4 23.4 15 30.3 

Pitcher 154 9.2 129 30-180 90.2 23.175 25 .7 

011. 49 2.9 29 50-11 0 77.9 14 .548 18.7 

Canteen • 0.5 • 20-40 33.3 8.165 24.' 
Seed jar I. l.l 12 55-190 122.1 38.462 3t.S 

Tccomatc 15 0.9 12 40-190 109.2 46.015 42.2 

Ducl: pot 2 0.1 

Effigy 0.1 
Mini_tures 7 0.4 

Cylinder I 0.1 

• Unknown __ 2 ----2:.! 
T""I 1,670 100.1 

Divemty of Fomu H' = 1.281 
• = 12 1 = 0.516 
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Table 2A . 17. (continued) 

6. Handle, 

Sol id .:oil 

MultioCoit 

Strsp 

Tububt 

Pcrfo ... ted tubuln 

Trough 

Nubbin 

indented 

Slrap IUB 

Tabular lUi 

Perfonled nubbin lUi 

Multi~oil ltl'lp lug 

TOU' 

Hlndlu:itcml " 1:13 
(Excluding ladle. from fonna Ind Il.ndl~s) 

7. Surface Alteration 

T,.. No. 

NOM 1,594 

Blackening 23 

FUI:iliYC ~d II 

Minellll ;1101:"15I,olioo ~ 

Tou' 1,671 

Worked Iherd,, " 125 ('7.5% oftot.ll). 

No. , 
41 

" , 
26 , 

5 

" , , 
-' 
'29 

• 
95.4 

I.' 
0.7 

....1.:§ 

100.1 

2.' 
0.' 

31.8 

12.4 .., 
20.1 

0.' 

'.9 
14.0 

'.9 .. , 
-.ll 
100.0 

• 

• 

• 
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8. Designs by Vessel Fonns 

Seed ,,",. Miniature Cylinder 
Designs Bowl Ladle Canteen Pitche r Teco!l1lltc ,,, 

"" Effigy ,,, Olla ,,, TOl81s 

lsolaled single clements 

Hooks, nags 

Unnealcd isolales I 

Pln-allel lines 6 7 
Cribbed paf8 l1 cl lines 

Pendant parallel lines 4 , 
Framers with ti'ked IiQlids 

lrTegular wide lines 

Ticking 

Comer triangles 34 2 4 2 " 60 

Scrolls , , 
""', 
Dalled lines 4 , 
Pamlle]ognull8 

Checkerboard 3 4 

Eyed solids 3 2 I 6 

So_<h 2 2 6 .. "" 10 3 16 

Elongated scalloped trianglca 4 7 
Wide 50$i style 12 8 23 

Narrow Sosi ~tyJe 2 3 

Heavy curvilinear line 12 I , 19 

Hatched band motifs 18 2 2 4 3 2 9 41 

Isolated lriltngles 4 

General solids 41 4 2 6 " Bold bisecting li nes 2 2 

Hachure A·I 7 I 9 Q 
Hachure A·2 16 2 2 2 3 26 j;l 

Hacbure A-3 26 2 3 7 " ~. 
Hachure 8-1 219 20 3 21 2 3 8 74 352 ~ 

Hachure 8-2 9 9 W 
IV -



Table 2A. 17. (continued) '-' tv 
tv 

Seed ,,",k Miniature Cylinder n 
Deaigflll Bowl lAdle Canteen Pitcher Te~omale )" ... Effigy )" ou .. )" Totals '" " Haehun: B-3 i37 14 3 " 

, 4 10 48 23. " 0 

HKnure 8-4 22J 20 " 7 , 16 III 443 ~ HlchlJrc 8 ·5 3 , 7 

H. chure B-6 .. 7 II 21 III 
;l' 
" ~ Hachurc B-7 II , , , 17 ~ 

Hat hur<: BlC 102 i3 II 3 35 16' 

Haenure C 26 • , • 42 

Couoterchange II , I' 3 18 

Hatched che(: k:crboard " 7 7 , 7 70 

Heavy Gallup Iqui,gle II , 4 • 27 

Hatched pendanla • 3 10 

Anthrolzoomorphl 

Solid ticked triangle. 4 3 • 14 

Bowl extcnQf motif " • 3i 

Jar neck motiF , 20 22 

White exterior duign 5 , 
Narrow curvilinc.r I , 
OIhcn, solid 10 4 14 

OIheA, hll<:hu rc 8i • 13 3 , 15 121 

Narrow clapboud 2·5 mm , , 
Narrow corrugated 2-5 nun 3 3 

Wide cOrJUg.ted 5 nun 3 3 

Unknown comJgated _, - - - - - - - _I 

Total deigns 1,215 "' i3 179 " 24 , • 3 77 409 2,On 

" of duigl1l 59.0 5.' 0.' ••• 0.' i., 0.' 0 .' 0. 1 3.7 19.7 

Tol/II ves..: l. 983 100 • 15. 15 " 2 • 49 330 i. ... 

% ofvn Kb 58 .9 ' .0 0.5 '.2 0.' 1.1 0. 1 0.5 0. 1 2.' 19.5 

·Unknown fomal excluded. 

• • • 
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Table 2A. 17. (continued) 

B. PASTE 

L Temper Composition 

Temper No. % ofTotal 

Undifferentiated sandstone (0-909, 66.9%) 

Fine to medium III.ndstone > sbert! '" \3.6 

Fine 10 medium sand$\one < sherd 'I' 38.1 

Coarse sandstone > sherd " '.3 
Coarse IIlndstone < sherd 147 10.8 

All ehalcedonie u.ndstone· 21 \.S 

Sandstone with rounded iron oxide 2 0.1 

Magnetitie ",nd8tonc 6 0.4 

T~chyte 71 '.2 
Trachyte> "oo$looe 193 14.2 

Sandstone> trachyte 129 ,., 
Sandstone w ith trachyte and Sao Juan igneous I 0 .1 

San Juan igneous with hornblende 2 0 .1 

San Juan igneous wilh ... ndstone 0.1 

Sandstone with Sao Juan igneous with homblende 0 .1 

San Juan igoeotla without hornblende I 0.1 

• San Juan igneout with aandstone , 0.4 

Sandstone with San Juan igneous without hornblende • 0 .3 

Unidentified igIlCOWI 0.1 

Unide ntified igneoul with Bl.ndstooe 2 0.1 

Sandstone with unidentified igneoul - -' ...ill 
Total 1,358 99.9 

·Varietics specified: pink, n = 11 . 

TClIlpilf Divcrsit; H'". 1.134 
I = 16 = 0.409 

2. Texture Attribute l 

Sherd 
Grain Size No. % Density No. % Tempc: r No. % 

Fine 430 31.7 1-2% 13 J.J Nooo 116 •. , 
Medium 688 50.7 SO 146 12.4 < half 363 26.7 

c~~ 226 16.6 10% .>6 38.S > half 82' 60.9 

Very coan;c -.!l -.!.& 20% 431 36.6 All -->1 ---ll 
Total 1,357 100.0 30. 122 10.4 Total 1,358 99.9 

>40% --' ~ 
T",,1 1, 176 100.0 

• 
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Undifferentiated Sandstone 
Grain Size No. • Texture lodex No. • 
Fi~ 212 23.3 Vcry fine (0-2) J72 31.6 

Medium .91 54.0 Fine (2. 1<-4) 450 38.3 

C~~ 19' 21.6 Fine-medium (4.1 -7) 262 22.3 

Very coarse -1.Q ---1.:.l Medium (7.\-10) 60 3.\ 

Total 909 100.0 Mcdium-c<».rse (10. 1-13) 20 1.7 

C040ie (13.1-16) \0 0.8 

Very coarse (16. 1+) _2 -.JU 
TOlal [, 176 100.0 

3. Clay Attributes 

Clay-temper types No . % Vitrification No. • 
No type assig ned 368 30.8 Abselll 255 18 .9 

Black with while &herd \35 11.3 Present '" 39.9 

Gra,. with blacl; sherd \02 8.3 Marked ~ -±U 
Gny with billel; and while 11\ 9.3 Total 1,352 100.0 

Gra,. with white &herd 344 28.8 

Chuska gray homogeneous 3S 2.9 

Tan to brown el.y 29 2.' • Black clay 9 0.8 

While clay ...-!1 5.2 

Total 1,195 100.0 

Paste Divel1lit)' H ' = 1.782 
1=9 1"'0.811 

• 



• 

• 
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Pue5ga Black-on-while 

References; Toll and McKenna (1987:52. MF 443-447 ; 1992:71-74) 

Included typesj 

Puerco, Escavada, Gallup Black-on-whites 

Similar types; 

Mesa Verde: Mancos Black-on-white 
Also: Reserve, Taos, Kwabe'e, Socorro Black-on-whites 

Production soan; A.D. 1000 10 1200 

IlIl!k: 2A.lS 

DesriDtiOo; 

Ceramics 325 

11ris group is an amalgamation of Puerco, Escavada. and Gallup Black-on-whites. It was created to provide 
• single Chaco Cibola group from tbe same production span tbat would be comparable to Mancos Black-on-white 
in tbe Mesa Verde series. The frequencies of attributes in this -type- are more meaningful in terms of 
chronological change and for comparison with Mancos or Red Mesa Black-on-whites than the individual types that 
make up the group. 
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SilC Occurrence 

Site No. \Ii of Type \Ii ofShl: 

29SJ 299 • 0.2 2.4 
Pueblo Allo 1,470 60.8 27.3 
29SJ 627 '" 34.1 11.0 
295J 621 0.0 0. 1 

295J 629 36 U 2.1 

2951 633 22 0.' ••• 
2951 1360 -2l --ld U 

Tot.l 2,411 100.0 12.0 

A. ~UREoC§!BEAIMENT 

I . Decol'lltion 

Motif No. 
De.lln. 2 ] No. • 
boIlted tingle demc.nl.t 

Hoon, fla,l ] • 0.1 

Ne. led iaolate. 2 I 3 0.1 

Unnested ilOUotu 2 2 • 0.1 

$qn, RIM 2 3 0.1 

Nonoverlepping Itcp. 

Parallel linn 24 12 36 \.I • Cribbed pal1llle! line. • 2 • 0.2 

Banded framen 2 3 0.1 

»encl.nl p.nlleJ line. 30 12 42 1.3 

Fnmcl"l with untid:ed IOlid. I 2 0.1 

Fnlllen with ticked IIOlld. 2 2 0.1 

Im:JUlar wide line. • 2 , 0.3 

Tickina • , • 0.3 

Corner triangle. 2 " 10 67 2.1 

Scroll. 13 30 3 46 U 

""" I 2 0.1 

Fnmin, dot. I 

Unear do\.t I I 

Dotted line. 3 \6 ] 22 0.7 

Thicl:: wlvy Jinn I 2 3 0. 1 

PanlleJognm. 8 • 0 .3 

Dots in plr'lIllelogntl\l 

Cheekerbolrd .. • 68 2.2 

Eyed .olid. 8 • • 21 0.7 

S.wteelh " 22 68 2.2 ..... 90 41 , 20' .. , 
EIollJlted ICllloped triangle. 22 \I I 34 1.1 

Wide Soli ttylc 159 41 , 205 .. , 
Narrow Sa.i "rIc 32 , 38 1.2 

HClv,. dotted linel • , 0.2 

Hu.vy curvilinelr linn 29 \9 • " I.. • Narrow curvi linear • 2 • 0.2 

Solid band desia n " 13 108 3.4 
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Table 2A. 18. (continued) 

MotirNo. 

Desi1!n, 2 3 No. % 

Hatched band design 29 " 2 46 U 

Isolated triangle . 7 9 17 0.5 

GeneMlI 901ids " 79 144 4.' 
Bold bisecting line. 2 2 0.1 

Hachure A-I 9 9 0.3 

Hachure A-2 22 • 26 0.8 

Hachure A-3 40 2 42 1.3 
Hachure 8-1 330 23 4 '" 11.3 

HachLln: B-2 10 11 0.3 

Hachure B-3 232 232 7.4 

Hachute 8-4 42' I. 445 14.1 

Aachute 8-5 , 7 0.2 

HachuTe 8-6 99 I' 113 3' 
Hachun: 8 -7 13 5 I' 0.' 
HlehuR BJC 1" 9 165 5.2 

H.chu te C 42 42 1.3 
Countcn:bange I' 2 I' 0.' 

• Hatched checkerboard 59 12 2 73 2.3 
Heavy Gallup squiggle 27 27 0.9 
Hatched pe nd.nU; , 5 11 0.3 

Squiggle lille& 

Interlocked frets 2 3 0.1 

Anthrolzoomorphl 2 2 4 0. 1 

Solid ticked trianglel 34 " 3 62 2.0 

Exterior bowl motif 2 39 9 SO I.' 
Jar neck motif 8 21 4 33 1.0 
White exterior design • • 8 0.3 
loterlocked ticking 5 2 7 0.2 
Othen:, $OJid • 12 16 0.5 

Othera, hachure II' 14 129 4.1 

Narrow clapboard 2-5 mm 2 2 0.1 
Narrow corrugated 2-5 mrn 2 • 0.2 

Wide cOlTUgatcd 5 mm 3 2 5 0.2 
Undifferentiated corrugated 

Oblique cOmlg&Led _1 - _ 1 --
Totals 2,412 6S2 92 3,156 100.1 

No. wilh 1.2,3 Ireatmcnlll 1,760 "0 92 2,412 
$ with 1, 2 , 3 Ift\atmenta 73.0 23 .2 3.8 100.0 

Type Design Diversity H' = 3.300 
I = 69 J "" 0.779 

Design Distribution DivClrsity H' = 0.634 
I = 3 I = 0.577 

• 
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Table 2A. 18. (continued) 

Typo 

Minera!: red 

brown 

"',. 
black 

glaze 
Mineral-carbon 

Unknown 

TOIaI 

Typ, 

Unknown 

No~ 

One side 

Streaky 

Model'!lle 

Completely polillhed 

Both sides 

Streaky 

Model'll !e. 

Completely polished 

Differenlial interior/exterior polish 

Totals 

No. 

57 

'38 
36 

1,609 

67 

2 

-' 
2,415 

No. 

" 220 

120 
216 
758 

17 

31 
94 

...ill. 
1,667 

0,," 

T,.. No. • 
Absent 175 10.5 

Interior 70' 42 .5 

Exterior 

Slipi lop 320 19.2 

Bolb sides 398 23.' 
Unlnown -.M ••• 

Totab 1,6fJ7 69.2 

·Unknown fonn. excluded n '" 5. 

• 
2.' 

26.4 

J.S 

66.' 
2.8 
0.1 
0.2 

100.0 

Open 

• 
'.1 

13.2 

7.2 
13.0 

45.5 

1.0 

I.' ,., 
...1A 
69.2 

No. 

46 

55. 
132 

I 

--11 
741 

• 
Rim Decoration No . • 
Unpainted 243 10. 1 

Solid line 1,267 52.5 

Dotted 30 1.2 

Eroded, solid line 85 3.' 

Use-ground 12' '.3 

Unknown 662 ...ill 
Total 2,415 100.0 

Closed Total 

No. • No. • 
28 3 .8 113 '.7 

" 7.' 276 11.5 

31 '.2 lS I '.3 

" 12.8 311 12.9 

SlI 71.7 1,289 53.5 • 17 0.7 

31 1.3 

94 3.' 

--'" --.ll 
741 30.8 2,408 100.0 

Closed TOlal 

• No . • 
'.2 221 '.2 

708 29.4 

74.2 550 22.8 

17.8 4S2 18.8 

0.1 399 16.6 

~ -2! --l1 
30.8 2,408 100.0 

• 



• Table 2A. 18. (continued) 

S. Forma and Metric. 

F,= 
"'wi 

Ladle 

)" 

Olla 

Pilcber 

Seed j ar 

T ecomalc 

Canteen 

Duck po! 

Minia ture. 

Effigy 

Mug/cup 

Cylinder jar 

Unknown 

Tou' 

• 6. Handles 

T ype 

Solid coil 

Mulli-<:oil 

Strap 

Tubular 

Perforated tuhuler 

Trough 

Nubbin 

Indented 

SU"I.p lug 

Tabula r lug 

SlIgging nu bbilU 

Perforated nubbin lug 

Multi-eoil lllrap lug 

Effigy 

T otal 

H.ndlc8:ilcms = 1: I I 

N,. 

1,468 

201 

414 

69 

187 

25 

18 

13 

2 

7 

• 
I 

I 

- -' 
2,41 5 

• 
60.8 

8.3 

17. 1 

2.9 

7.7 

1.0 

0.8 

0.' 
0. 1 

0.3 

0.2 

0.2 

99.9 

(Excluding Ladles from forms and handles) 

• 
7. Surface Alleration 

Typo 

Absent 

Blackening 

Fug itive red 

Minel1ll1 encrustation 

Total 

Worked ahe rdl = 158 (6 .5%). 
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Orifice Diam~r (mm) 

N, . Range i I.d. ". 1, 133 50-360 211.8 65 .780 31.1 

11 3 60-240 114.4 33 .535 29 .3 

" 40-140 76.9 22.2 17 28 .9 

40 50-110 78.3 13 .036 16.7 

157 10-180 87.9 23 .260 26.5 

18 50- 190 112.5 37.913 33 .8 

14 35·190 101.1 47.563 47.1 

11 20- 40 30.S 7.230 23 .7 

6 25-40 30.0 5.477 18.3 

80 

140 

Diversity of Fonns H' = 1.264 
I = 13 J = 0 .493 

N,. • 
8 3.' 

0.5 

48 21.1J 

33 15 .0 

4 1.8 

68 30.9 

3 I.. 

• 2.7 

26 11 .8 

8 3.' 
t 0.' 
8 3.' , 3.' 

....l ...JU 
220 100.0 

N,. • 
2,298 95.2 

44 1.8 

16 0.7 

~ -..U 
2,414 100.0 



Table 2A. 18. (continued) w 
w 
0 

8. Designs by Vcpc' FOfTIUI n 
". 

" DcsiSIU ..... ...." om,,- 8 
Bowl LIodle Pitcher Cant"n TceolTUlle J" J" on. CI .... J" T ... I 

Hoob, nag. 21 2 I I " ~ 
Nellled ;iIOliolc. 14 , 

" 
,.. 

Nooovcriappin; stepl I ~ 
~ 

Pa,.Uc\ line. 330 24 , J 12 , 81 '" Crib~d plf8.Ij,:1 line. IS I 7 , 20 " Pendant parallel linea 141 13 , 2 , 24 197 

Fnomen with untiekcd 101id. " 
, 2 , 26 100 

Fr.men wim licked IOlid. 97 , , 6 36 148 

lrngullr wide linel 2 

Tick..ing 7 , 
Corrn:r triangles 20 , 2 26 

S<:roll. '" 77 20 , , 7 , \I , 
" '" """ 7 , , 17 

Other fl"lmed ioolAlei 2 

Framing dott \I , 17 

Dotted linea 170 17 , , .. 242 

Thid. Wlvy line. 26 , , 
" Parallc\ognmt 2 I , 

Chcekcrbollro 23' 12 , 2 , 2 , 7 26. 
Eyed IOlidl 16 , 23 

,,-~ ISO 20 , , , 6 , 
" 227 ..... SS 12 , I 6 71 

Elongated scalloped lrianglu 6 2 , 12 
Wide Sosi Itylc • 2 12 

Nnrow SOlI; Ityle 28 , 2 , 
" Helvy dOlled linea , , 16 

Heavy curvilinear linc I , 
Solid ~nd design 829 180 4S 6 • \I , 

" • 94 1,20S 
Hatched band mo(if. , 2 7 

Isolated triang[u , I I , 
General $Olids 23' 16 7 I , , 

" 30' 
lhchu~ A-I 20. 2S 7 2 • • • " 307 

• • • 



• • • Table 2A . 18. (continued) 

Designs Seed Goo", 0",,'-
Bowl Ladle Pitcher Canteen Tecomale ,,, ,,, Oil. Closed ,,, T""I 

Hachure A-2 
" 

4 2 2 22 

H.chure A-3 8 2 J2 

Hachure B-1 10 I J2 

Htchure B-2 2 4 

Hachure B-3 "9 J4 IS 3 2 4 10 .. 239 

Hachun B-4 2 

Hltchum 8-S I 

H.chure B-6 2 3 

Hachure BIC 8 2 4 J4 

Hatched cncckemo.rd 5 5 

H~vy Gallup squiggle 2 3 5 

Squiggle IiII<'. 204 " 2 2 4 2 4 " '" Interlocked (!'ell 2 3 

Anthro/zoomorphs I 

Solid ticked triangles 346 33 15 4 IS 78 496 

Bowl exterior motif 36 4 2 42 

hr neck motif 16 2 5 24 

Narrow cUfYilinear 3 3 

Interlocked licking 98 13 4 2 " 134 

O\hcrs, solid II 13 

Others, hachUR 10 2 J2 

BlInded, undifferentiated 3 3 

Wide nccl.1!andcd > 5 rom 2 2 

Narrow cbp~rd 2-5 mm 

Wide clapboard > .5 mm I 

Narrow corrug.ted 2-5 mm 2 

Wide corrugated> 5 nun _ I - - - - - __ I 

Total desiglUl 3.962 569 158 29 22 61 10 153 48 710 5,722 C"l 

" " of designs 69.2 9.9 2.8 0.5 0 4 1.1 0.2 2.7 0.' 12.4 iil 
TOIaI VCSK19 2,703 40' 89 15 J2 33 5 75 31 416 3,787 3 -. 
% of vessels 71.4 10.8 2.4 0.4 0.3 0 .9 0.1 2.0 0.' 11.0 " ~ 

• Includes miniatures 13; effigy 19; pipe I; duck pot IS . w 
w -
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Table 2A. 1 B. (continued) 

B. PASTE 

!. Temper Composition 

Temper 

Undifferentiated ... ndllODC (0 "' 1,433, 72.6%) 

Fine 10 medium ... nd.tone > Iobenl. 

Fine to medium .. ndslone < shcrd 

COIIrtc Mndstone > aherd 

Coane Nnd,lone < $herd 

All chalccdonic .. odIll:Ooc· 

S.mlstono with rounded iron oxide 

Mignolil ;e ... ndltone 

TflIehyte 

Trachyte> .. ndstnne 

Sandstone> trachyte 

San JUfon i&nwul with hornblende 

San Juan igncoul with ... rn,btone 

SandJlonc w ith Sin JUln i,roe'JI" wilb bornb lende 

Sin JUln i,neou. wbhoul hornblende 

San IUln iincOlIi w ith AndWlnc 

S.nd5lone with San Juan iillWll' without hornblende 

Unidentified iSIlCOUI 

Unldcnlilicd with u ndstOlle 

Sandstone with I.InidCllIified igncoul 

Anduite with .. ndstone 

Shale 

T ... , 

· v.riclic~ Ipccified: pink n .. 22. 

No. 

157 

'" '06 

'" J9 , 
9 

" 207 

'53 , 
4 

3 

9 , 
2 
3 

i6 

----1 
1,973 

Temper Diversitl H' _ 1.041 ._11 _ 0.367 

2. Texture Anrihutn 

G",in Size No. • Density No. • 
Fine '" 26.4 1-2% " 1.6 

Medium 1,011 51.3 " m 15.9 

CN~ 4\6 21.1 10' 705 .... 
Very e<MIrte ~ --...U 20' 56' 32.8 

T ... , 1,9n 100.0 ,,< 142 .. , 
> .. < -.ll --1U 
T ... , l ,n8 100.0 

% of TOll I 

\3 .0 

39.8 , .. 
14.4 

2.0 

0. ' 

0.' 
4.2 

10.5 

7.' 

0. ' 
0.2 

0.' 

0.' 
0.5 

0 .3 

0.' 

0.' 
0.' 

0.' 

--.!Ll 
100.0 

Sh<:rd 
Temper 

NOM 

< half 

> half 

Al' 
T ... ' 

• 

• 

No. 0 

'64 '.3 
490 24.' 

1,227 62.2 

~ --D 
1.973 100.0 

• 



• Table 2A. 18. (continued) 

• 

• 

Undifferentiated Sandstone. 
Grain Size 

Fine 

Medium 

C~~ 

Very coarse 

To<o1 

3. Clay Attributes 

Clay--tcmper types 

No type assigned 

Black with while sberd 

Gray with black &herd 

Gray wilh bllck Ind while 

Gray with while shere 

Chush gray homogeneous 

Tan 10 brown clay 

Blick clay 

White day 

To<o1 

No. 

280 

762 

37 1 

....1.!! 
1,433 

No. 

54' 
199 

170 

174 

477 
38 

44 

II 

-2§ 

1,754 

• 
19.5 

53.2 

25.9 

~ 
100.0 

J 1.1 

11.3 

9.7 

9.9 

27.2 

2.2 

2.S 

0.' 
---1:1 
100.0 

Texture Index 

Very fine (0-2) 

Fine (2.H) 

Fine-medium (4.1-7) 

M edium (7.1- 10) 

Mcdium-coal'3C (10.1 -13) 

Coarse (13.1-16) 

Very coarse (16.+) 

Tota l 

Vitrification 

Absent 

Present 

M arked 

Total 

Paste Diversity H' = 1.786 

1= 9 J ~O.8 1 3 

Ceramics 333 

No. • 
492 28.5 

677 39 .2 

41' 24.1 

90 S.2 

26 I.S 

20 1.2 
__ 7 -M 
1,728 100.1 

No. • 
383 19.5 

770 ]9.2 

JJ1 --1!.1 
1,965 100.0 
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Chaco Black·on~white 

References: Vivian (1959); Windes (1977:344·346, 1984b:1l1-1l2) 

Synonyms: 

Chtt'>ka Mineral: None; sherds matching the design criteria for Chaco Black-an-white and containing some 
trachyte temper (31 percent of the sample) are called Chaco Black~-white here; no examples of this type with pure 
tracbyte temper were recorded. The closest Chuska mineral type is Cbuska Black-on-whlte. 

Hachure C (Roberts 1927) 

Similar types: 

Chuska Carbon: absent? perhaps some Chuska Black-an-white 
Mesa Verde: Mancos Black-oo-white 
Tusayan: 

Production span: A.D. 1075 to 1150 

Table: 2A.J9 

Description: 

• 

In spite of its name and the general association of Chaco Black-on-wbite with Cbaco Canyon, and especially • 
Chaco greathouses, the Chaco Black-on-white type occurs relatively infrequently . II does not exceed 1 percent of 
any site ceramic assemblage in this study. This is, in part, due to lhis analysis's rigorous requirement that items 
assigned to this type have very well-executed, closely-spaced hachure lines that are markedly thinner than the 
framing lines. A less exclusive definition in other analyses means that this analysis placed some sherds in Gallup 
Blaek-on-white, but they are called Chaco Black-on-white in other analyses. The large numbers of this type 
reported by Vivian and Mathews (1965:71) result both from a more inclusive defmition of the type and the early 
A.D. 11008 date of Kin KJetso. Five of the seven sherds illustrated by Vivian (1959:26) would have been classified 
as Gallup Black-on-while in this analysis, as would three of the four classified as Chaco Slack-on-white by Goetze 
and Mills (1993:35). 

Consistent with its extremely well-executed decoration, Cbaeo Black-oD-white pastes are generally also well 
produced, being thin, hard, and well-fired. Mineral paint fired so as to appear «glazey" occurs in 8 percent of this 
sample as opposed to on1y 3 percent of the Puesga Black-on-white group. Marked vitrification is somewhat higher 
in Cbaco Black-on-white than in Puesga Black-on-white, but both groups have over 40 percent high-fired cases. 

As the best-executed examples of hachure, which is thought by some to be a Chaco hallmark (but see Toll et 
a!. 1992), Chaco Black-on-white is sometimes accorded enhanced significance, perhaps as a possession of the elite 
(Neitzel and Bishop 1991:69). The high level of brush control and the complexity of the designs are indicative of 
highly skilled-to some degree specialized- potters (see Jemigan 1986:50). Although there is no way to quantify 
this other than in terms of occurrence in this collection, there is litlle question that Chaco Black-oo-white vessels 
are illustrated disproportionately to their occurrence, again because of their high craftsmanship and striking 
appearance. 

Unlike practically all other whiteware types, closed fonns outnumber bowls in Chaco Black·on-white (fable 
2.14B); bowls are only 30 percent of this sample, which is around half their relative frequency in other types. Jars 
and pitchers form higher percentages of this relati vely small sample than in any of the other decorated types. 
Ladles, on the other hand, are infrequent. • 



• 

• 

• 
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Figurt'S: 2A.J6 and 2A.I7 

Figure 2A. 16. Chaco Black·on-white sherds from Chetro Ketl (also used 
in Windes 1984) . (NPS Chaco Archive Negative No. 
23167). 

Figure 2A. 17. lArge jar from 29SJ 627. (NPS Chaco Archive Negative 
No. 13987). 
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Table 2A.19. Chaco Black-on-white definition. 

Sit~ 

295J 299 BMm 

295J 299 PI 

Pueblo Alto 

2951423 

295J 627 

29SJ 628 

2951629 

2951633 

29SJ 721 

295J 724 

2951 1360 
Shabit:'esh~hec 

Total 

A. SURFACE TREATMENT 

I . Decoration 

Designs 

Hatched band design 

Hachl,lre B-1 

Ha~hure 8-4 

Hachull: BIC 

Hachure C 

Hatched ched::erbOllrd 

Exterior bowl motif 

hr neck motif 

Touls 

No. with 1, 2, 3 treatments 

% with I, 2, 3 treatments 

~ 

T". 
Mineral: brown 

green 

black 

,1= 
Carbon 

T~I 

No. 

" 2 

52 

• 
...l 
74 

No. 

" 
26 

3 

3 

74 

Site Occurrern:e 

% of Type 

56.8 

35 .1 

' .1 

'.1 

100. 1 

% ofSile 

2 

• 
3 

58 

2 

0.8 

0.3 

0.9 

0.1 

0.4 

74 

67 

90.S 

Motif No. 

2 

2 

.1 
7 

7 

9.1 

Type Design Diversity H' = J .047 
,= 9 J "' 0.477 

Design Di9tribulion Diversity H'.., 0.3 J3 
1=2 J =0.452 

• Rim Decoration 

17.6 Solid liM 

2.7 Erod~, solid line 

70.3 Use-ground 

'.1 Unknown 

---1.2. T ... , 

100.0 

• 

3 No. • • 2 2.5 

2 2.5 

8 9.9 

3 3.7 

60 74.1 

2 2.5 

I 1.2 

...l ---1..J 
81 100. 1 

74 

100.0 

No . • 
30 40.5 

I.' 
2 2.7 

it 55.4 

74 100.0 

• 



- Table 2A./9. (continued) 

J. Polilh 

TIP' 
U",""", 

NOM 

One side 

Sunky 

Moderate 

Compl~lcly polilhed 
8(lth ,ide, 

SU'elky 

Moderate 

No. 

I 

2 

" 

Completely polished 3 

DiffeI'Cntia l inlcriorfcl:lcrior polim ...! 

Total. 2J 

~ 

Op" 

Tn>< N,. $ 

AbaeD! 

Interior 12 52.2 

- Extcriot 

Slip, lop 

Both l idu 
• 
7 

17.4 

30.4 

-

Unknowll 

Total, 

,. Forms and Metrics 

Fo~ 

Bowl 

Ladle 

)" 

Pilcher 

ou. 
Canteen 

Tecomatc 

Mini.rurc. 

T ..... I 

,. H,ndl". 

Type 

Strap 

StriP lUi 

PcrfOflllcd I!IIbbin lug 

Multi.coilstnp lug 

T""I 

Hl ndlcl:ilcml _ 1:8 

No. 

22 

I 

26 
20 
2 
I 

I 

--1 
74 

-
23 31. 1 

29.7 
I .. 

35.1 
27.0 

2.7 

I.. 

I .' 
~ 
100. 1 

(Excluding I,d lci from fonna I nd handlu) 

Op<, 

% 

... 

... 
'.7 

65.2 

13.0 

....!:.1 
31.1 

No. 

40 

10 

--1 

" 

c""" 
No. 

2 

2 

47 

-
" 

CIoICd 

$ 

18.4 

19.6 

...bl! 
68.9 

% 

3.' 

l .' 
92.2 

-
68.9 

No. 

12 

40 

14 

7 

...1 
74 

No. 

2 

• 
" 

3 

--1 
74 

T""I 

Orifice Diameter (nun) 

No. Ringe 

" 130-330 

" " 12 SO-I 00 

70 

Divcnit),ofFol'llUl H' .. 1.412 
.=<8 1 - 0.679 

No. $ , 55.6 

2 22.2 

11.1 

! .lL.l 
9 100.0 

, 
\96. \ 

82.1 
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T~I 

% 
2 .7 

I.' 

I.. , .. 
83.8 

4 .0 

--..L! 
100.1 

% 

16 .2 

54. 1 

18.9 

95 

~ 
100.0 

I.d. ,,$ 

44.S75 22.8 

14 .055 11.1 
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Table 2A. 19. (continued) 

7. Surface Alteration 

Tle= No. 

None " Blacke ning 3 

Fugitive red 2 

Minelli} encrustation ~ 
Total 74 

Worked sherds = " (5 .4 %). 

8. Designs by Vessel Fonm-

Designs Bowl Ladle 

Hacned band design 

Haenure 8 -1 

Haehure B-4 

Hachure SIC 

H.ehure C 21 

Halched checkerboard 

Bowl exterior motif 

Jar neck motif 

Olbers, solid - -
Total designs 7.5 

% of deaigns 30.9 1.2 

Total vessels 22 

% of vessels 29.7 1.4 

• Unknown fOmls e xcluded . 

B. PASTE 

1. Temper Composition 

Temper 

Undifferentiated sand&lone (0_47, 63.5%) 

Fine to medium IUlndstone > dierd 

Fine 10 medium IIIIndSlone < aherd 

Coarse aan(btone > sheri! 

COIfK Hndll10ne < ioherd 

Trachyte> sandstone 

Sandstone:> trachyte 

Unidentified igneous with sandstone 

Sandstone with unidentified igneous 

T",1 

• 
• 
87.8 

4 .1 

2.7 

~ 
100.0 

Canteen PilCher Tecomale Miniature Oil. )" Taibi 

2 

2 2 

4 3 8 

3 

12 2 23 60 

2 

2 • - ...l - - - ...l 
2 22 3 26 81 

2.> 27.2 J.2 J.2 3.7 32.1 

20 2 26 74 

1.4 27.0 1.4 1.4 2.7 35 .1 

No . % or Total 

l' 3 1.9 

30 63 .8 

2 4.3 

11 14.9 

12 16.2 

2 2.7 

..1 ....:b1. 
74 100.0 

Temper Diversity H' = 1.062 
1=5 1",0.660 • 



• Table 2A.19. (continued) 

2. Texture Anributcs 

Grain Si7.c No. • 
"'~ 39 52.7 

Medium 32 43.2 

C~~ 3 4.1 

Very COll!'e - - -
T",, ' 74 100.0 

Un~ifT§r-:ntiat«l Sandstone 
Gnun \2e 

Fine 

Medium 

C~~ 

Very COIII'K 

T",,' 

. 3. Clay Anributes 

Clay-temper typcs 

No type u8igned 

Black with white shcrd 

Ony with black & while 

Gray with white sherd 

While clay 

T",, ' 

• 

Density 

I-a ,. 
10' 
20' 
30. 

>40. 

T",,' 

No. • 
21 44.7 

24 51.1 

2 4.2 

- ---2J. 
74 100.0 

No. • 
29 42.0 

6 '.7 
3 4.3 

28 40.6 

2 ....1.1 

" 99 .9 

No. 

" 28 

23 

2 

-
" 

• 
U 

21.7 

40.6 

33.3 

2.' 

- -
]00.0 

Texture Index 

Very fine (0-2) 

Fine (2 .1-4) 

Sherd 
Temper 

NOM 

< half 

> half 

All 

To~ 1 

Fine-medium (4.1-7) 

Medium (7.1-10) 

Medium-cOll.rBC (10.1-13) 

Coarse (13.1-16) 

Very COIIrse (16.1+) 

To\.ll] 

Vitrification 

Absent 

Present 
Marked 

T",, ' 

Paste Divenity H' = 1.215 .. , J = 0.755 
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No. • 
• 10.8 

" 33.8 

41 55.4 

-
14 100.0 

No. • 
" 50.7 

21 30A 

7 10.1 

3 4.4 

3 4.4 

-
" 100.0 

No. • 
12 16.2 

29 39.2 

21 ~ 
14 100.0 
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Exotic Minerai-on-white 

Synonyms: 

Cibola Mineral: Socorro, Cebolleta, Reserve Black.o()D-whites 
Chuska Mineral: all type$ 
Mesa Verde: all types, especially Cortez and Mancos Black-on-whites 

Production SPin: A.D. 900 to 1200 

IBl1k: 2A.20 

Description: 

This type group is similar to -Decorated Redware" in background and problems. It includes Pueblo II-Pueblo 
m mineral-painled &herds that were recognized as not belonging to the Cibola Whiteware Chaco Series. As in the 
redwares, the analysts usually had a very gOlXi idea as to detailed series and type, but the evolution of the procedure 
8SS\.IIJ1fld identi fication in another phase which did not lake place. 10 the tables here, the type has been subdivided 
into temper groups. In this division, rock-tempered items from the Mesa Verde series fall into a distinctive group, 
but sand-tempered ones raU into a more generic group. The majority of trachyte-tempered, mineral-painted sherds 
were placed with the primary Cibola types (see the temper counts for Red Mesa or Gallup Black-on-wbites, for 
example). Fifty-six rutb sberds were, however. called Exotic Mineral-on-white. presumably because of markedly 
Chuskan slips o r very dense trachyte temper. 

The type was used at all sites, more or less in proportion to the si te's sample size. although it is less frequent 
in the earliest contexts. This results not from fewer vessels being imported from northern and otber areas, but from 
inclusion of the earliest types in the Basketmaker ID-Pueblo I polished and unpolished types, and from the generally 
similar appearance of vessels in early time periods (note the relatively high frequencies o f San Juan tempers in the 
Basketmaker Ill-Pueblo I types. Tables 2A.II and 2A.I2). 

Slip was an important tip to placement in this group: crackled slips usually indicate production north of the 
San Juan River; extremely smooth, creamy slips suggest CeboUeta Black-oo-white from the Acoma area; yellowish. 
streaky slip on a dark gray paste is a Chuskan earmark; absent or nearly absent slip with starlc black paint suggests 
Socorro Black-on-white, or some varieties of Mancos Black-on-white, All of these slips contrast to the thinner, 
matte slip common to the predo minant Cibola types. 

Sherds fulfilling the criteria for Cebolleta and Socorro Black-on-wbites are uncommon in these collections. 
The identification o f the small black specks in Socorro Black-on-white (see bornblende latite in temper and paste 
geCtion) allows some indication of the occurrence oftbis type: only five sberds, mostly from Pueblo Alia. Some 
-unidentified igneous" (the majority of the "other" subgroup) may be Socorro Black-on-white, but the most likely 
placement for these items is the Mesa Verde series, as well. The majority of sand-tempered items in Exotic 
Mineral-on-while are likely to be from the Mesa Verde series. 

• 

• 

• 



• • • Table 2A.20. Exotic Mineral-on-white definition. 

Exotic Mineral Breakdown 

San Juan Sandstone Tnchl::,!c Socorro ""'" T",,' 

Site Number No. % of Ware No. " of Ware No. " o{ Ware No. " or Ware No. " QfWare No. % of Type " orSile 
2951299 BMW I 1.7 I 0.' I.S 3 0.' 0.' 
29S1299 PI 3 1.4 3 0.' I.l 
Pueblo Alto 21 35 .6 " 21.4 27 48.2 4 80.0 40 61.5 137 34.7 2.' 
29& 627 2S 42.4 119 56.7 17 30.4 , 7.7 166 42.0 2.2 
29SJ 628 0.' 0.3 0.1 
2951 629 , .. , 18 ••• 2 3.' 20.0 3 4. ' 2. 7.3 1.7 
2951633 1.7 7 3.3 I .' , 13.8 18 4.' '.7 
2951 721 1.8 I 0.3 0.7 

2951 1360 ~ 10.2 -1§. ---.ll ...!! 14.3 -1 10.8 ..11 ---..M U 
Totalt 59 100.0 210 100.0 " 100.0 , 100.0 " 100.0 39' 100.0 2.0 

Exotic Mineral Breakdown --- -

San JUln S.nd&to~ II:!!ehm Soeo!l2 00h" T",,' 

Time No. " of Ware No. " of Ware No. " of Ware No. % of Ware No. " o{Wnc No. " Total 

Tiiht DIlle. 
A.D. 700-820 

3 I.S I.' 4 1.1 

A.D. 820-920 3 '.7 2 1.0 I.. I.' 7 I.. 

A.D. 920-1040 19 35 .8 71 34.6 13 24.1 20.0 12 19.0 "' 30.S 
A.D . 104Q.-1120 13 24.' 18 ••• 18 33.3 I 20.0 33 52.4 83 21.8 

A.D. 1120-1220 , • .4 19 ' .3 7 13.0 2 40.0 3 4.' 36 ,., 
A.D. 1220-1320 I.. I .3 

Grouped Dates 3 '.7 12 , .• I.' 16 4.2 
A.D. 920-1120 

A.D. 920-1220 I 0.' I.. 2 0.' 
A.D. 820-1020 2 3.' • 2.' • 2.1 
A.D. 500-1200 I .' 0.3 
A.D. 920-1320 4 2.0 I.' 7 11.1 12 3.2 
A.D. 1120-1320 0.' I.' 2 0.' " " A.D. 700-1020 I 0.' 0.3 

~. A.D. 1020-1220 I I.. , 2.4 2 3.7 20.0 3 4.' 12 3.2 
A.D. 900-1130 , '.4 57 27.8 • 14.8 2 3.2 72 18.9 ~ 

A.D. 820-1120 ..1 -.U -2 ---1:.! - - -1 ......ll .., 
Total . " 100.0 20' 100.0 " JOO.O , 100.0 63 100.0 380 100.0 ... -



Table 2A.20. (continued) ..., ... 
N 

A . Surface Treatment () 
:r 

1 . _~li(m 8 
EJ\otic Minenl Breakdown ~ 

San Juan Sandllt<me Tnchm ,",0= om" T",' ~ 
Motif No. % of Ware No. ,; of Ware No. S of Ware No. % of Ware No. S oew.re No. % ofTOIaI 

;; 

Hoou, flag. 0.3 1.2 2 0.3 

Nemd isolates 2 0.6 2 0.3 

Unncatcd illOlatCi 0.3 0.2 

SUon, SUDS 0.3 0.2 

Non-overlapping atcps 1.2 0.2 

Parallel linel 8 9.3 20 6.4 7 .., 14.3 • '.1 40 6 .8 

Cribbed parallel IUleI • 1.3 1.2 , 0.9 

Banded fnumn 1 1.2 14.3 2 0.3 

Pendtnt panllelline. , ' .8 13 ' .1 3 3.7 2 2.1 23 3.9 

Framers with uIllieked solidi 1.2 7 2.2 1.2 2 2.1 II 1.9 

Fl'1Imcn with ticked "'lids 2 0.6 1.2 2 2. 1 , 0.9 

Irregular wide linn 0.3 I 0.2 

Tickill8 1.2 • '.9 , 0.9 

Comer triangles 0.3 2 2.5 2 2.1 , 0.9 

ScroU. 3 '" 12 3 .8 3 3.7 14.3 3 3.1 22 3.7 

""" 1.2 1.0 2 0.3 

Fnllling dots 0.3 0.2 

Linear da1& 0 .3 0.2 

Dotted linea 2 2.' II 3.' 1.0 14 2.4 

Thick: wlvy lines 2 2.' 0.3 3 0.' 

Pllralklognms 1.2 0.3 2 0.3 

[)au in plfdleJogranu 1.0 I 0.2 

Checterbottrd • '.7 II 3.5 3 3.7 • '.1 22 3.8 

Eyed .ulid. 6 1.9 1.2 2 2.1 9 I.S 

Sawteeth • '.7 20 6,4 3 3.7 14.3 8 8.2 36 6.1 .. "', 8 2.5 3 3.7 2 2.1 13 2.2 

Elongated IICllIoped triangles 0.3 0.2 

Straight line, > S nun 2 2.4 10 3.2 1.2 3 3.1 16 2.7 

• • • 



• • • Table 2A.20. (continued) 

Exotic Mineral Breakdown 

San Juan Sandstone Trachl:!S; ""o~ ""'" Total 

Motif No. % of Ware No. % ofW.~ No. % of Ware No. % ofWatC No. % of Ware No. % ofTolal 

Dotted lines > 2 mm 1.2 2 0.6 1.0 4 0.7 

Hcavy curvilinear Sos.i lines 2 2.4 9 2.9 14 .3 6 6.3 18 3. 1 

Solid band design 9 10.5 29 '.2 3 3.7 6 6 .2 47 8.0 

Hatched band design 1.2 2 0.6 1.2 4 0.7 

Isolated triangles 2 0.6 3 3.1 , 0.9 

General solids 8 9.3 23 7.3 1.2 14.3 6 6.2 39 6.6 

Bold bisecting lines 1.0 0.2 

Hachun: A-l 4 4.7 7 2.2 3 3.7 3 3.1 17 2 .' 

Machute A-2 I 0.3 1.2 2 0.3 

Hacbure A-3 1.2 6 I.' I 1.2 8 I.' 
Hachure B-1 4 4.7 20 6.4 3 3.7 , '.2 32 ,., 
Hachurt: 8-2 1.2 I 0.3 23 0.3 

H&;hure 8 -3 1.2 7 2.2 6 7.3 I 1.0 I ' 2.6 

R.chure 8-4 1.2 6 I.' 4 4.' 2 2.1 13 2.2 

" achure B-6 4 1.3 I 1.2 3 3.1 8 1.4 

Cross-hatched 8-7 , '.8 , 1.6 2 2.4 14.3 2 2.1 I' 2.6 

U.chure BfC 1.2 0.3 1.2 3 0.' 

Hachure C I 0.3 2 2.4 2 2.1 , 0.' 

Counterchangc 16 '.1 2 2.1 18 3.1 

Hatched checkerboard 1.2 4 4.' 1.0 6 1.0 

Hcavy line Gallup squiggle 1.2 0.2 

Hatched pendant triangies 2 2.1 2 0.3 

Multiple squiggle lines 1.2 2 0.6 2 2.' 1.0 6 1.0 

Interlocked freta or Bleps 0.3 1.2 2 0.3 

Anlhrohoomorphic 1.2 0.3 1.0 3 0.' 

Solid ticked triangle$ • ' .7 10 3.2 2 2.4 2 2. 1 18 3.1 

Painted design on ext¢nor 1.2 3 1.0 2 2.' 4 4 .1 10 1.7 
(") 

" Exterior jar rim design 0.3 1.2 1.0 3 0.5 ;J 
Straight geometric lion 2-5 mm 1.2 3 1.0 1.2 1.0 6 1.0 3 o· 
Straight Sosi geometric line; 2-5 rom , 1.6 1.0 6 1.0 ~ 

Interlocking ticking from solid elements 0.3 1.2 2 0.3 W ... 
W 



Table 2A.20. (continued) w 
t 

§:!otio: Mine,..1 Brukdown n 
Sag Juan SandsiOIlG Tnch:t!CI ""~ ""'" T .. I 

=r ., 
Motif No. ~ or Ware No. ~ o(Wlre No. f, O(WII1: No. S ofWuCl No. S o(Ware No. S or TOLa! 8 
Other aoIid 2 D.' 2 0.3 > 

<! . 
Other h.atebed 1.2 • I.. 2 2.' 2 2.1 II I.. Ii!' 
Narrow neckbandin,g 1.0 I 0.2 n -~ 
Narrow corrugation 1.2 2 0.3 

Wide corrogation ..1 --U - -- ~ -- -- ..ll. -..2J. 
Touis " 100 .0 314 100.0 12 100.0 7 100.0 97 100.0 ". 100.0 

No. with no treatIMntl 1.7 3 1.4 • 1.0 

No. with I treatment 37 62.7 121 57.6 37 66.1 3 60.0 37 56.9 23> 59.5 

No. wilh 2 treatment. 14 23 .7 64 30.5 12 2 1.4 2 40.0 24 36.9 ". 29.4 

No. wilh 3 treatment. :I. ..l.!.:2 ...ll J.QJ. .:J. -1b\ ..Q - ....i ---U ...JQ -1Q.! 
Total. " 100.0 210 100.0 " 100.0 , 100.0 " 100.0 '" 100.0 

2. hint 

ElIol;c MincT1II Breakdown - -----_._- - - ---- --_ .-

San Juaf\ Sandstone TnchIle 50<_ ""'" Tota! 

Typ. No. Ii of Wire No. S o(Ware No. f, or Wire No. J, o(Ware No. S o(Ware No. f, o(TouJ 

Unpainted I 0.' 0.3 

Mineral: red 2 3.' II '.2 , ••• I I.S " ... 
b~. 17 28.11 77 36.7 2S 44.' IS 23 .1 13. 33.9 

black 2S 42.4 " 47.1 23 41. 1 • 00.0 37 56.9 U. 47.6 ..... 14 23.7 • 4.3 2 3.' • '.2 31 7.' 

glaze i2 '.7 20.0 3 ••• " • .1 

Minenl-clrbon I.S I 0.3 

Carbon 1.7 0.' 2 0.' 

Unknown - -- -- -- ...1 ~ - - - ..l ..2.l -'- -2.! 
Total' " 100.0 210 100.0 " \00 .0 , 100.0 " 100.0 '" 100.0 

• • • 



• Table 2A.20. (continued) 

Sin JUln Sandslo~ 

Rim ~otaLion No. $ o( Wuc No. " of Ware 

U~inted 6 10.3 22 10.5 

Solid 25 43.1 59 21U 

Dots or dashu 7 33 
Eroded Paint 1 1.7 6 2.' 
UIe-jlrou!ld 2 3.4 • 4.3 

Unknown .li ..ill .l21 5}.0 

TOI.IiI 58 100.0 21. 100.0 

• 
UOlic Mine!!1 Brukdo""n 

Tl1Ich~!i; Soc:0m!: 

No. % ofW.re No. " o( W.re No. 

• 16.1 • 
" 32.1 3 00 .• 27 

1.8 , 
4 7.1 8 

.li ....!L2 .1 40 .• .!! 

" 100.0 , 100.0 OS 

""'" S o[W.n: No. 

13.8 .. 
4i.S I32 

7 

4.' " 12.3 23 

...l:Ll '" 100.0 '94 

• 
T~I 

S ofTol.I1 

11.7 

33.5 

1.8 

2.8 

S.8 

44.4 

100.0 

Q 
;J 
3 
fi' 

:i 
V> 



'" Table 2A. 20. (continued) 
... 
'" 

3. Poli sh n 
:r 
~ 

Groul!ed Foml' 0 

0,,," C'osed T~I ~ Typ. No. 0 No. 0 No. 0 il' 
Unknown 6 2.1 2 I., 8 2.0 0 -~ 
None , 1.1 4 3.7 , 2.3 

One &ide 

Stn:aky , 1.7 0.' 6 J.j 

Model"llle 8 2.8 , 8.3 17 4.3 
Complete ly polished 82 28.7 90 83 .3 172 43.7 

Both sides 

Streaky 2 0.7 2 0.' 
ModcT1Ile 6 2. 1 6 J.j 

Completely polished 121 42.3 2 I., 123 31.2 
DiITerenti.1 inle,;or/exterio~ polish ...ll --1.U - -- - 1 ~.9 

Totals 286 100.0 108 100.0 394 100.0 

4. Sl ip 

Grouped Forms 

Open Closed Total 

Type No. 0 No. 0 No. 0 

Absent 17 ,., 7 6.' 24 6.1 

Interior only 60 2 1.0 0.' 61 15 .5 
Exterior only 6 2.1 93 86.1 99 25. 1 

Slipslop 6 2.1 4 3.7 10 2.' 
80m sides 191 66.8 0.' 192 48.7 

Unknown ~ ---.b.! --1. ----L2 _ 8 ---.bQ 
Totals 186 100.0 108 100.0 394 100.0 

• • • 



• Table 2A .20. (continued) 

S. Forms and Melrie! 

Fo~ 

Bo.I 

Canteen 

Duck pot 

udle 

Pitcher 

Seed jar 

T ecolTUltc 

OUt 

Gourd jar 

Whitewlre jar 

TObia 

F~ 

Bowl 

Canteen 

Dud; pN 

Ladle 

Pilcher 

Seed jlr 

Tecomatc 

GQurdjar 

Whitewall: jar 

T~I 

No. 

158 

• 
21 

3 

2 

~ 
195 

No. 

.2 

S 

ill 

" 

SIO lUll! 

\Ii of Ware 

71.2 

1.7 

8.S 

1.7 

...ll.2 
100.0 

.... ' 
60-350 

25·30 

55-170 

30-135 

60-100 

No. 

'" 3 

" 2 

3 

...!.I. 
209 

• 
&!!iJtic Mineral Dreatdown 

Sandstone 

!;(i n( Ware No. 

60.3 " 1.4 

O.S 

S.7 , 
1.0 2 

I.' 
O.S 

...l2:l ll! 
100.0 " 

Orifice Diameter (mm) 

i I.d . 

189.S 51.20 

28.11 2.50 
60.0 0.00 

111 .9 27.50 

103.3 2&.43 

75.0 0.00 

85.0 0.00 

45 .0 21.2 1 

12.S IS.1l3 

Trach:t!S; 

" o(Wl n; 

.. . 
27.0 

8.7 

24.6 

27.S 

26. 1 

64.3 

1.8 

10.7 

1.' 

1.8 

17.9 

100.0 

No. 

• 

.1 
S 

SOC:OITQ 

" o( Ware 
SO.O 

20.0 

100.0 

No. 

44 

11 

2 

..s 
" 

Other 

\Ii o( Wue 

67.7 

16 .9 

3.1 

I.S 
1.5 

--ll 
100.0 

No. 

25' 
S 

34 , 

• 
2 

...ll 
39. 

• 
T ... I 

" orTotal 
64.0 

1.3 

0 .3 

8.' 
1.5 

0 .3 

0.3 

1.0 

O.S 

...lid 
100.0 

Q 
PI 
2. 
:;l 

:£ 



Table 2A.20. (continued) w .. 
00 

6 . Handles 
() 
:or 

Exotic Mineral B~8l:down 
., 
" San luan Sandstone Trachy!e Sooo= 0""' Total 0 

T,.,. No. % ofWue No. % of Ware No. % of Ware No. % of Ware No. % of Ware No. 1> of Total ~ Strap 11.1 10.0 2 20.0 2 40.0 6 17.1 

Tubular 10.0 20.0 2 ' .7 ~ -~ 
Tubular witb perfon.tiot\$ 20.0 2.9 

Trough/gourd 2 22.2 • 50.0 3 30.0 20.0 11 31.4 

Nubbin 10.0 2.9 

Indented ILl 2.9 

Strap lug • 55.6 2 20.0 2 20.0 9 25.7 

Perfonled lug 2 20.0 2 ' .7 
Multiple solid coil 

Sirap lug 100.0 2.9 

Effigy handle. - - - - - ...J. JQ.Q -- " -- ...J. -ll 
Totals 9 100.0 10 100.0 10 100.0 100.0 • 100.0 3S 100.0 

7. Surface Alteration 

Type No. % 
l3lackcned 16 4.1 
Fugitive red 1 0.3 
Mincr81 encrusted 2. ..L1 
Total 22 5.7 

Worked Shcrds = 41 (10.4$). 

• • • 



• • • Table 2A.20. (co1Uinued) 

!:!:. PASTE 

I . Temper Compolition 

~otic Mincl'll Breakdo ..... n 

S~n IUln Sallcblone TrachlJc Soc21!!! 00" T",,1 

Temper No. S ofW.rc No. " ofWuc No. " of Ware No. S ofWarc No. " o fWlrc- No. " ofToul 
Undifferentiated andstooc 204 97.1 , .. 55.9 

ChalccdonK: UodilOne , 2.' 5 I.' 
M.gnctilic .. ndSlonc. 0.5 1 0.3 

Tnchyte 28 50.0 28 7.7 

Sand,tone > Inlchyte • 16.1 • '.5 
Trachyte > .. nd&lO~ 19 33.9 ,. 5.' 
San Juan igncou. with hornblende IS 30.5 IS ••• 
San JUIl igneoul wilhoul hornblende 8 13.6 8 '.2 
San luan ianeou1 with hornblende 1.7 0.3 

Sandstone .nd San Juan 
igneous with hornblende , 3.4 , 0 .' 

Sandstone ilJlCOUl .nd San Juan 
ignooul without homblcooe 7 11.9 7 1.9 

Sao Juan igncoul with hornblende 
and aand.ione 7 11.9 7 I.. 

SIlo Juan igneoul without 
hornblende and IIIIndlione 16 27.\ 16 ••• 

Hornblende l'lile 20.0 0.3 

Sandslone wilb Socorro 20.0 0.3 

Socorro ,rid .. n.d110llC 3 60.0 3 0.8 

Unidentified igDCOtl. 3 8.' 3 0.8 

Sandstone with unidentified igne01.u 19 54.3 19 5.' n 
Unidentified igneous with .. odstonc n ...llJ. ...!l -ll " - - - - - - - ~ - ~ Totals " 100.0 210 100.0 " 100.0 5 100.0 " 100.0 36S 100.0 

O· 
~ 

'" ... 
'" 



rable 2A.20. (cominued) 

2. Texture Altribulc$ 

Grain Si7,c 

Very fine 

Fine 

Medium 

c~= 

Very coane 

Total. 

Density 

Temper Deo5ity 
] .2$ ,. 
10% 

20% 

30% 

>40% 

TOlala 

Sherd Temper 

None 

< half 

> half 

All 

Not observed 

Totals 

• 

No. 

21 

" 
-"
" 

No. 

6 
I. 

I' 
4 

47 

No . 

29 

17 

13 

" 

San Juan 

'Ai of Ware 

San Juan 

35.6 

59.3 

-.U 
100.0 

% of Ware 

San Juan 

12.8 

38.3 

40.4 .. , 
10(1.0 

% of Ware 

49.2 

2&'& 

22.0 

100.0 

No. 

63 

2 

117 

" 210 

No. 

4 

24 

" " l' 

-2 
178 

No. 

17 

" 129 

14 

210 

Saodstone 

" or Ware 

S.nd!<tonc 

30.0 

1.0 

55.7 

0.' 
12.9 

100.0 

% ofWarc 

Sandstone 

2.2 

13.5 
36.5 

36.5 

• .4 

--.ll 
100.0 

% ofWQre 

'.1 
23.' 
61.4 

6.7 

100.0 

Exotic Mffiern) Breakdown 

No. 

24 

1 

23 

..! 

" 

Trachyte 

$ of Ware 

42.9 

I.8 
41.1 

--1.1J. 
100.0 

Exotic Minerai Breakdown 

Trachyte 

No. 

I' 
24 

• 
--1 
52 

% ofWarc 

36 .5 

46.2 

15.4 

-L2. 
100.0 

Exotic Mineral Breakdown 

No. 

22 
20 

13 

" 

Trachyte 

% of Ware 

39 .3 

35 .7 

23.2 

1.8 

100.0 

• 

No. 

3 

2 

, 

No. 

2 

2 

, 

No. 

2 

2 

, 

SOCOt1'() 

% ofWal'C 

60.0 

40.0 

100.0 

Socorro 

% of Ware 

Socorro 

20.0 

40.0 

40.0 

100.0 

% ofWarc 

40.0 

40.0 

20.0 

100.0 

No. 

28 

6 

--1 

" 

No. 

• • 
l' 
3 

34 

No. 

3 

16 

13 

3 

--1 
36 

OIb.cr 

% o(W.1\\ 

","" 

80.0 

17.1 

.-L2 
100.0 

% ofWl!'c 

om" 

23.' 

23.' 
44.1 

••• 
100.0 

% of Ware 

'.3 
44.4 

36.1 

'.3 

....b.! 
100.0 

No. 

139 

3 

183 

.2!! 
3" 

No. 

4 

38 

111 

12> 

32 

--1i 
316 

No. 

73 

lOS 

169 

I. 

_1 

366 

To,," 

% ofTola) 

Tala] 

38. 1 

0.' 
50.1 

0.3 

10.7 

100.0 

% o f To la' 

Total 

1.3 

12.0 

35. 1 

39.6 

lO.t 

-.l.:! 
100.0 

% or TOlal 

19.9 

211.7 

46.2 

4.' 
--....QJ. 

100.0 

..., 
g: 
() 
~ 

8 
~ 
S' a 

• 



• Table 2A.20. (continued) • • 
3. Clay Anributc, 

Exol ie Minenl B\'elItdown 
- - - -

San Juan S.ndstone Tl1Ieh)!!e ~OrTO "",,, Total 

VitriGciI\;on No, 'I of W. re No, % o{Wlre No, ~ of Wire No, % ofWl te No, % ofWate No, 55 oC Total 

Absent " 44,1 .. 21.4 i6 29.1 7 20.0 " 25,' 

Higb-firW 2. 33.9 64 J l.l 26 47.3 3 60,. 17 48.6 13. 36. 1 

M ..... !l 22.0 ~ ..Q& 13 ...lM .1 ~ II .2U ill -1Ll 
TOOII, " 100.0 206 100.0 " 100.0 , 100.0 " 100.0 36. 100.0 

Q 

~, 
:;J 

b: -



352 Chaco Artifacts 

Pueblo II-Pueblo ill (p1I-lm Mineral-on-white 

Production span: A.D. 850 to 1150 

Table: 2A.21 

Description: 

1bis type contains items that could not be placed ill more specific types due to the portion of the vessel from 
which they came or 10 the small size of the sherd. Because of these placement difficulties, this group contains 
higher percentages of items such as jars and especially ollas with their ooodescript neck designs, bandies which often 
exhibit enough paint and finish 10 place them in Pueblo II or early Pueblo m, but not enough design to place them 
in a type. 

• 

• 

• 



-Table 2A.21. 

Ceramics 353 
Pueblo /I-Pueblo III (PlI-PIlI) Mineral-on-white definition. 

Site Oc~um:nce 

Sile No. % of Type % orSile 

29SJ 299 BMllI 4 0.2 0.' 
295J 299 PI • 0.3 3.2 
Pueblo Alto '18 25.0 11 .5 

29SJ 627 1,044 42.3 13.9 

295J 628 3 0. 1 0.3 

2951629 381 15.4 22.3 

29SJ 633 " 2.0 11.7 

295J 724 2 0.1 0.4 
295J 1360 ....ill 14.5 ill 
T~I 2,468 100.0 12.4 

A. SURFACE TREATMENT 

]. o..:Cofllt;on 

ModfNo. 

Desiglt$ 2 3 No. •• 
Hoob, flags 4 5 0.2 
Framed line elements 5 , 0.3 

Uruw:stcd isolates 2 2 0.1 

- Stars, suns 2 2 0. 1 

Non-overlapping $tcpa 2 2 0.1 

Pal'8llellincB 2" 21 2 278 12.0 

Cribbed parallel lines 17 17 0.7 

Pendant parallel linea 79 • " 3.' 
Framel'1 wilb unticked solids " " 0.' 
Framei'll with ticked solids 5 , 0.3 

lrTegular wide linea 10 II 0.5 

Tick.ing 2 • 10 0.4 

Comer triangles 4 4 • 0.3 

&!rolls " 9 4S 1.9 

Do" 10 II 0.5 
Framing dots I I 0.0 

Dolled linea 47 15 62 2.7 

Thiele wavy lines 5 2 7 2.7 

Doued cheCkerboard 0.0 
Checkerboard 46 47 2.0 

Eyed solids 5 5 0.2 
Sawleeth 76 5 81 3.5 .... , " 5 23 ].0 

Elongated scalloped tri~nglcs 3 2 5 0.2 
Wide Sos; style 44 4S 1.9 

NII,ITQW 50S; 5tyle 41 , 47 2.0 
Ueavy doned lines 5 , 0.2 
Heavy curvilinen lines 12 12 0.5 

- Narrow curvilinear liru:! 12 12 0.5 
Solid band design 'I 4 7 72 3.1 

Hatcbed band design 1 0.0 
lsollted triangles 7 7 0.3 
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Motif No. 

Designs 2 3 No. •• 
Genenol $Olids ,,, 46 .46 27.9 

Hachum A- I " 2 17 0.7 

H.chuA: A-2 3 3 0.1 

HachuR: A -3 3 • 0.2 

Aach uro B-1 " " 0 .' 

Hachute 8-3 • • 0.3 

Hachure 8-4 8 8 0.3 

HachuR: 8-6 , 2 7 0.3 

Hachure 8-7 • • 0.2 

H.chure B-C • 7 0.3 

H.chure C 0.0 

Hatched checkcrbOllrd 3 3 0. 1 

nalch~ pcndal\\$ I 0.0 

Squiggle Jines 100 3 \03 ' .4 

Anthrofzoomorphs 7 3 \0 0.4 

Solid ticked triangle5 98 12 III ' .8 

E){terior bowl motif 8 9 3 20 0.9 

White exterior design I 0.0 

Jar oe<.:k motif 228 , 23. 10.1 • intcrioddng ticking • 2 • 0.3 

Other so lid 2 2 0 .1 

Other hitched 144 14 139 '.9 

Polished plain I I 0.0 

Narrow ncckbanding 3 • 0.2 

Wide Mckbaod ing 0.0 

Narrow clapboard ••• 
Narrow cOTT\lgated _ _ I _ I -l - -' ~ 

Totals 2,096 201 20 2317 100.0 

No. with 1,2,3 trcatlTJl:nU ],895 181 20 2,096 

% with 1,2, 3 treatmcnts 90.4 8.' 1.0 84.9 

No. item. with 00 dc'ign coded 371 

% of loul with no design 15 .0 

Per<:enl of desigIUI and surface treatments. 

2. Paint 

T~pe No. • Rim Decoration No. • 
Minna]: red 42 1.7 Unpainted 328 13.3 

brown m 23.' Solid line 1,1 56 46.8 

black 1.747 71.1 ""'.d 17 0 .7 

green " 1.0 fu-oded. IOlid line 130 '.3 

Carbon • 0.2 Use-ground 177 7.2 

Glaze 30 1.2 Unknown ~ 26.7 • Unknown --'! _1_.1 TOlal 2,468 100.0 

Tota l 2,456 t OO .O 



• Table 2A.21. (continued) 

3. Polish· 

~en 

TrEe No. • 
Unknown 271 18.2 

None III 7.s 

One l ide 

Streaky " '.0 
Modente 126 ,., 
Completely polished ... 30.0 

Both sioCi 

Streaky 12 0.' 
Modcnte 42 2.8 

ToW. 212 14.2 

Differential 209 \4 .0 

Totalll 1,488 100.0 
·Unknown vessel ronn omitted, 0 - 111. 

4. Slip· 

QEcn 
!lEo No. • 
Absent 92 ' .2 

• Interior 387 26.0 

Exterior 47 3.2 

Slipslop 80 , .. 
Both aide:. 69. 46.7 

Unknown ....ill 12.6 

Totlill. 1,487 100.0 

"Unknown vcncl forms omined, n '"' 81. 

s. Forms and Metricr 

Fo= No. • 
Bowl 1,221 49.5 

Canteen 38 t.S 

Ladle 267 10 .8 

)" '03 20.4 

OUa 20' 8.3 

Pitcher 79 3.2 

Seed jar 14 0.' 
TccolNte 14 0.' 
Cylinder ve..el 0.0 

Duct po( S 0.2 

M" I 0.0 

Pipe 2 0.1 

Effigy \6 0.' 
Mini.Wl'e t7 0.7 

• Gourd jar , 0.2 

Unknown " 3.3 

T",,' 2,468 100.0 

Clo~ 

No. 

" , 
'" 192 , 
2! 
899 

No. 

'" 37 

93 

\63 

188 

" t2 

t2 

\4 

3 

Closed 

No. • 
iS3 17.0 

67 7.' 

49 ,., 
145 16.1 

482 53 .6 

2 0.2 

_ I -2.J. 
89' 100.0 

Toat 

• No . 

'.8 144 

0.' 392 

66.2 642 

21.4 272 

OA .98 
...11 238 

100.0 2 ,386 

Orifice Diameter (nun) 

Range i 

30-350 177.7 

20-120 32.3 

40-265 102.8 

20-205 78 .5 

41).300 76.7 

30-190 89.9 
30-150 61.9 

40-300 88.8 

to, 

350· 

70 

20-70 33.6 

2<J.60 35.0 

CeramlcS 355 

Total 

No. • 
42. 11 .3 

178 7.' 

108 .. , 
271 11.4 

'" 38 .9 

12 0.' 

42 1.8 

21' '.0 

210 ---.M 
2,387 100.0 

• 
'.0 

16.4 

26.9 

11.4 
29.3 

10.0 

100.0 

I .d. 
,.. 

63 .829 35.9 

16.939 51.4 

34.527 33.6 

26.904 34.3 

22.599 29.5 
29.791 33.1 

21.iS5 3J.J 

36.202 41.0 

16.223 48.3 
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Table 2A.21 . (continued) 

• Diameter of 350 for .. mug indicatel eimer .. form or diamo::tcr mi..,ooe. 

6. Handlel 

Solid coil 

Multi-<:oil 

Strap 

Tubultr 

~rfon.!cd tubular 

Trough 

Nubbin 

Indented 

Smp lUi 

Solid abul.r luga 

Cupulc Lug 

PerfOtll lcd lUI 

Multi-coi l Arlit' 

Effigy 
U ....... , 

T .... ' 

Hmdlc,:ilCil\I - 1:3 
(ExeJud'''1 1Iod lu from fonru and handle.) 

7! Surface Alteration 

1),,, 
Abacnt 
Blackening 
Fua:ilivc red 
Mineral cncrullatioQ 
T",' 

Wortcd merda - 336 (13.6%). 

N,. 
2,402 

" • --' 2,465 

N,. 

28 

" 12' 
39 

• 
108 

3 

9 

29 

6 , 
12 

9 

• 
-' 
42l 

• 
6.6 .. , 

29.2 

'.2 I., 
25.4 

0.7 

2.' 
6.' I.. 
1.2 

2.' 
2.' 
I.' 

--'!1 
100.0 

• 91.4 

I.' 
0.3 

....Q1 
100.0 

• 

• 

• 
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Table 2A.21. (continued) 

B. PASTE 

I- Te!!ll!cr Comeo.ilion 

Temper No. % ofTolal 

Undifferentiated iAnd~lone (0-1 ,684, 81.0%) 

Fine to IlWdium N odstone > men! .36 21.0 

Fine \0 medium IiIIndstone < shen! '43 45.4 

Coarce Nlndstone :> sherd 102 .. , 
Coa!l;C sand$tone < sherd 203 '.8 

All chalccdoruc sandstone'" II. S.S 

Sandstone with rounded iron oxide • 0.2 

Magnctitic llanlhlonc \I O.S 

Tn"hyte 42 2.0 

Trachyte > u ndstolle 101 •. , 
Sandstone> In.cbytc 49 2.4 
Sao JUli.O igneous with hornblende 8 0.4 

Sandstone with San Juan igneous with hornblende> $8ndSione , 0.3 

SllldBlonc: > Sfn Juan igneous with hornblende I 0.0 

San Juan igneous without hornblende 7 0.3 

Si n Juan igneous without hornblende > sandstone \I 05 

• Sandstone > San Juan igneous without hornblende 8 0.4 

S.ndstone wilb Socorro 0.0 

Unidentified igneous 2 0.1 

Unidentified igneous with sandstone \I 05 

S.ndstone with unidentified igncou. __ 1_' --ll 
T ... I 2,078 100.0 

• Varieties IIpc,ificd: pink, 0=56. 

2. Texture AUribute. 

Shero 
Grain Size No. • Density No. • Temper No. • 
Fine S33 25.7 \-2% 17 0.' Noo. 243 1t .7 

Medium 1.184 57.0 S. 226 12.5 < half >3. 25.' 
c~~ 34' 16.6 10% 746 4\.4 > half 1,225 59.0 

Very coarse .l.! 0.' 20. ..) 35.7 All -1l 3.' 
T",I 2,077 30. 139 7.7 T"'I 2 ,077 

>40. -'1 1.1 

To~1 1,802 

• 
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Table 2A.21. (continued) 

Undifferentiated SandlltOnc 
Gnlin Size No. % Texture Index No. % 

Fi~ 402 23.' Very finc (0-2) 42& 23.8 

Medium 977 S8.0 Fine (2. 1--4) m 42.8 

c~= 290 17.2 Fine-medium (4.1-7) .," 22.6 
Very co.rae .-U ---l12 Medium (1.1 -10) 120 6.7 

T",I 1,684 100.0 Mediull\-COlirse (10. 1-13) 36 2.0 

COIIrse (13.1-16) 30 1.7 

Very coane (16.1+) --' ~ 
T""I 1,8<>2 100.0 

3 . Clay Attribute. 

Vitrification No . % 

... haem '"" 19.8 

Pre.enl 701 33.9 

Marbd ." 46.3 

TOLaI 2,066 • 

• 



• 

• 

• 

Ceramics 359 

Unidentified Whitewares 

Production span: A.D. 

Iihk' 2A.22 

Description: 

Items in this group are clearly wbitewares, based on their texture and surface treatment, but which lack paint 
either from erosion or because the sherd came from an unpainted portion of a vessel. There are 186 (16.6 percent) 
cases with vestiges of paint, 177 of which are mineraJ paint. 
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Site Occurrence 

Site No. ~ ofTypc 5 of Site 

2951 299 BMll " 3.1 7.0 
29SJ 299 PI 19 1.7 7.7 
Pueblo Alto 117 IDA 2.2 
19SJ 423 61 '.4 , .• 
2951627 '" -48.5 7.2 
295) 628 36 3.2 ' .2 
29$1629 101 '.0 ,., 
2951633 23 2.0 , .• 
2951721 17 I.l 11.8 

2951724 28 2.' '.2 
295J 1360 '" 12.0 .. , 
Shabik'cahchte --' -..M ...1..l 

T ... 1 1,123 100.0 '.7 

A. SURFACgTREATMEtlI 

I . Qruln\i9n 

Motif No. 

Duiena 2 3 No. $ 

Hoob, tl.,. , , 3.0 • FrtltMd line dcU'ltnta 1 1 0.' 
Partlllel line. , • 3.' 
~rw;lanl partlilel line. , • 3.' 
Frsmcn lIIith uNicked 101«11 2 2 1.2 
Irregular wide line. 0.' 
Dotted linn 0.' 
Checkerboerd 0.' 
Sawtoeth 0.' 
Wide So. i "ylt 0.' 
Narrow SOli llyJe 0.' 
Solid band dUieR 2 3 1.8 

Genenl solid. 13 3 17 10.1 

Hlchure B-1 2 2 1.2 
Hlchute B-3 0.' 
Hat huR B-C 1 0.' 
Squinl. line. 2 2 1.2 

Solid ticked tria."lu , • 2.4 
Bxurior bowl mOOr 1 0.' 
While eXItrio!' duip 1 2 1.2 

Jar ned: mexir , , '.0 
OOtn, " al(:hed • • 3.' 
Uupolished plain 6J 6J 37.3 

Polished pl.in 46 46 27.2 

Undifferentiated blnded 2 2 1.2 

Wide ned:blooed 0.' • Narrow Iled:httded 1 0.' 
Nurow COfTUi1ted .2 - ~ .2 ..il 
Total. '" 12 , 18. 
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Tabl.2A.22. (continued) 

Motif No. 

DesiSIlI 2 3 No. $ 

No. with I, 2, ] IrealmenlJl ' 57 7 5 16' 
" with 1.2,3 trulmeml 92.' .. , 3.0 
No. with no IUrr.cc treatment ." 
~rcenl of toUIi 85 .0 

Ll!i!!! 

Tll'! No. $ Rim De<:oralion No. $ 

Unpainted 87. 17.' Unpainted ." 42 .8 

Mineral; ~d 10 0.' Solid Jil\Cl 70 '.2 
brown " ' .5 Dotted , 0.' 
bllcl:. '16 10.3 Eroded, IIOlid line 3S 3.' 

Carbon , 0.8 U_Braund 45 3.' 
Uoknow. ---..!l --M Unknown --ill 43 .7 

T",' 1, 123 100.0 T"" 1,123 100.0 

1· ~Ii!!l· 

~o Cl""" T"" 

• Typo No. $ No. $ No. $ 

Unknown 17' 29.6 ' 49 35.5 328 32.0 

NOM ll2 111.5 63 15.0 175 17. 1 

One aide 

StfUl:.y " '.0 17 ' .0 4J '.0 

Completely polillhcd 50 8.3 57 1] .6 '07 10.4 
Total " 14 .1 13' 31.2 220 21.5 

Both aide. 

Streaky II 1.8 II l.l 

Moderlte 3l 5. ' , 0.2 32 3. ' 

T"'" 67 11.1 2 0.5 " '.7 
Differential inleriorfelrtc:rior polish ~ ...1:.2 - --- ~ ~ 

Total. 605 100.0 420 100.0 1,025 100.0 

·Unknown velte] fann omitted, n - 98. 

4. Slip· 

~. CIoK<! T"'" 
Typo No. • No . • No. • 
.... K M 225 37.2 " 14.0 28. 27.7 

Interior " 11.2 , 1.' 74 7.2 

Exterior 22 3.' 232 55.2 2" 24.8 

Slip. 1op " 2.5 26 ' .2 41 ' .0 
Both aide. '2J 20.3 , 0.2 ' 24 12.1 
Unknown ill 25.1 ~ 22.9 248 24.2 

Total. .05 100.0 420 100.0 ,.m 100.0 

• ·Unknown ven cl (Om'll omitted, "",98. 
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Table 2A. 22. (cOnlinued) 

Fo~ 

Bow' 
LIId]s; 

WwJar 

0111 

Pitcher 

Tecomalc 

Seed j.r 

Canleen 

Ducl: pOl 

Em~y 

MinialUre 

Gourd jar 

Unknown 

T",,' 

6. H.ndICl 

T,.. 
Solid coil 

Multi-eoil 

SltlIp 

Tubular 

Pcrfol"ltcd tubular 

Trougil-gourd 

Nubb in 

Indented 

Strip lUI! 

Solid ttbular lu,. 

Cupulc lug 

No. 

"0 ., 
290 

" J2 
14 

• 
13 

2 

• 
S , 
~ 
1. 123 

Curved or "Uing nubbin 

Perforated lug 

Multiple IOlid coil 

Effiay handle. 

T",,' 

Hmdle,;item, _ 1:6 

• 
" .3 

7.' 

25.8 

' .7 
2.8 

1.2 

O.S 

1.2 

0.2 

0.4 

0. ' 

0.' 

---..U 
100.0 

(Excludint ladle. from rOlllUl and handlel) 

7 . 5l1ft,co AJlctlllioD 

Type 
Sooted 
AbKm 
Blackened 
Fugitive red 
Mineral encro.tation 

T"", 
Wo rked ahcrda - 271 (24.1 %). 

No. , 
1,034 

31 
52 

__ 2 

1,120 

No. 

" 2S 

49 

28 

3 

27 

7 

" 

• 
S 

-' 
209 

No. 

2S3 

34 

74 

43 

17 

" S 

13 

• 
18.2 

11.0 

23.4 

13.4 

I.. 

12.9 

O.S 

3.3 

7.7 

O.S 

O.S 

O.S 

2.9 

2.' 

O.S 

0. ' 
92.3 
2.8 

••• 
-2.1.. 
100.0 

• 

• 
Orifice Di.mc~r (mm) ...,.. , I .d. , .. 

40-350 \&0.8 65.740 36 .4 

7()'170 06.8 20.482 21.2 

25-160 80.9 27.751 28.7 

S()"120 77,. 13.200 17.0 

45-480 90.9 30.885 34.0 

40-205 111.4 51 :239 ".0 
2.H10 69.0 33.241 48.2 

20-55 31.2 8.697 27.9 

80 
2().JS 26 .2 

30 

• 

• 



• Table 2A.22. (continued) 

8. PhSTE 

1. Temper Composition 

Temper 

Undiffctentiated aandstone (0=758, 78.7%) 

Fine 10 medium sandstone> iberd 

Fine 10 medium undatone < aherd 

Coarse undslone > men! 

Coarse IIIIndstonc < !!herd 

All chllcedonic undslonc 

Sandstone with rounded iron oxide 

M'gnelitic IIIrnhtom: 

Trachyte 

Trachyte > 5IIndstOllC 

SandMone > trachyte 

San Juan igneous with hornblende 

San Juan igneous wilb hornblende with e.aruhilOnc 

San Juan igneou. wilhoul hornblende 

Sin lu. n igneoul wilhhhout homcblendc with u ndstone 

Unidentified igneou. 

Sandstone with unidentified igneous 

• Total 
Vuieliu specified: pink, n -25. 

2. Texture Attributes 

Grain Size No. • Density 

Fine: 2" 21.6 1·2$ 

Medium 442 45.9 SO 

C~~ 27J 28.0 10. 
Very couse ~ '.4 20. 

T ... 1 '63 ,,. 
>40. 

Total 

Undifferentiated Sandllone 
Gnin Size No. 

Fi~ 162 
Medium '" Co~rse 212 

• 
21.4 

46.' 
28.0 

Very coarse --...ll ~ 
To<oJ '" 100.0 

• 

No. 

11 

100 

296 

257 

62 

...§ 

'" 

Ceramics 363 

No. % ofToud 

175 18.2 

'40 35.3 

174 18.1 

69 7.2 

" , .• 
20 2.1 

• 0.' 
S7 S •• 

40 ' .2 

• 0.' 
I. 1.5 

• 0.' 
7 0.7 

S O.S 

2 0.2 

20.2 

96' 

Sbere! 

• Temper No. • 
IS None '" 34.8 

14.0 < half 165 17.2 

40.' > half 422 43 .9 

35.0 All ..1!! '.2 ... Total 962 

0.' 

Texture Index No. • 
Very fine (0-2) 163 22.2 

Fine (2.1-4) 212 28.9 

Fine-medium (4.1-7) ISS 21.5 

Medium (7.1-10} 70 '.S 
Medium-c:oaf'IIC (10.1- 13) " 4.8 

Coanc (13.1-16) " '.0 
Very co.rsc (16.1 +) -.l1 ~ 

Total 73' 100.0 



364 Chaco Artifacts • 
Tsble 2A. 22. (continued) 

,. Cit! Att";hutn 

Vitrifi~ation No. • 
AblleJll '" 35.4 
?re~nl 216 23.' 
Mu!:ed 36' 4<).' 

Tot:!.l 902 

• 

• 



• 

• 
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Ceramics 365 

WHITEWARFS 

Carbon-<m-white Types 

Unpolished Basketmaker III-Pueblo I (BMUI-PO Carbon-on-white 

References; Bretemitz et al . (1974); Colton and Hargrave (1937) 

Synonyms; 

Lino Black-oo-gray 
Me .... a Verde; Cbapin B1ack-Qo-white with carbon paint (8.1 percent) 
Chuska Carbon: Theodore Black.-on-white (4.0 percent) 
Tusayan: Lino Black-oo-gray 

Similar tyoes; 

Cibola: La Plata Black-on-wbite. Unpolished Basketmaker Ill-Pueblo f Mineral-on-white 
Chuska Mineral: Crozier Black-on-white 
San Juan; Cbapin Black·co-white 

Production SPan; A.D. 550 to 87S 

IM!!<: 2A.23 

Description; 

These earliest decorated vessels make frequent use of parallel Lines, z's, flags on the ends of lines, and 
especially dots. There are often substantial areas left undecorated; sometimes one or two elaborated 
anthropomorphic figures are present. Most vessels in this type are bowls; painted closed forms are rare. In contrast 
to the Basketma1cer lIl-PuebJo I Mineral-on-white types, unpainted rims are more abundant than rims with solid 
painted lines. Fugitive red occurs 01) half of the vessels in this sample, more tban in any other type (fable 2.17B). 

The unpolished group contains predominantly coarse sandstone temper, with only a few trachyte-tempered 
items and a few more San Juan igneous tempered specimens. Magnetitic sandstone and iron oxide-bearing sandstone 
are more common in this type than in later ones, suggesting more local manufacture. 
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Table 2A.23. Unpolished Basketmaker III-Pueblo I (BMIll-PI) Carbon-on-white definition. 

Site 

2981 199 BMID 

2951299 PI 

Pueblo AJto 

2981 423 

2951 627 

295J 628 

29SJ 629 

2951 633 

29SJ 721 

2951 not 
2951 1360 

Shlbit'eihchee 

T .... 

!. DceonliOD 

Itolaled ainJle ~ Icmenu 

Hoob. fl.,. 
N~erb.ppifllltepi 

Pal'llllcilinu 

Fnmcn with unlid::ed toiidt 

TieD", 

"'" Other (filmed i80I.lea 

Dotted line. 

Slwtcclh ..... 
Wide .so.i Ilylc 

Heavy doned line. 

Cicneral aoUd. 

Exterior bowl motif 

Nurow Soli Style 

<>diet, hKhure 

T",," 
No. with t , 2, 3 lre.tmenll 

Ii with 1, 2.3 tf'UtrnenU 

No. 

I , 

16 

68 , 

• 

99 

Silo (kcum=ncc 

S o(!YPC 

1.0 

' .0 

16.2 

68.7 

'.1 

'.1 
1.0 

100.1 

Ii of Site 

0.' 
0.8 

0.' 

7.' 
0.3 

1.1 

0.05 

0.' 

Moti(No. 

, 
• 

IS 

3 , 
24 , 
3 

• 

...l ,. 
61 

12.4 

Type Dulin Diversity H' _ 2.260 
• - 17 J _ 0.798 

Design Dirtribution Divenit)' H' - 0.S20 

.-3 1 - 0.-r73 

, 
3 

, 
, 

I , 

13 

" 14.9 

3 

2 , 
'.7 

No. 

3 

12 , 
17 

3 

7 

25 , 
• 
3 

I , 

..1 
89 

74 

• 

~ • 3.' 
13.5 

2.' 
l!U 

3.4 

7.' 
28.1 ,., .., 
3.4 

1.1 

1.1 

1.1 , .• 
1.1 

1.1 

...!J. 
99.' 

100.0 

• 



• Table 2A.23. (continued) 

2. Paint 

T~c No. , Rim Decontinn 

Mineral: brown I 1.0 Unpainted 

black 3 3 .1 Solid line 

Carbon ~ ..ill Eroded with paint 

T",,' 98 100.0 UBe-JfOl,lnd 

Uokoowo 

Toul 

3. Pol i~h· 

2Eo Cloted 

Tl~ No. , No. , No. 

Unknown 

No~ 89 

One side 

Streaky 

Moderate 

Completely poliahed 

80th sides 

Streaky 

Modcnle 

• Completely polidled 

Differential interior/exterior polish -
T..." 92 

• Unknown vessel fol'TlU omitted, 0 = 1. 

4 . Slip. 

2E' 
Tll!! No. , 
Absent 89 96.7 

Interior l.l 
Exterior 

SliplJop 

80Ih lides 2 2 .2 

Unknown -
Totals 92 93.9 

· Unknown vessel forms omilled, n '" I. 

S. Pomu and Metric, 

Fom 
Bowl 

)" 

Unknown 

Tot..J 

• 6. Handles 

Typ. 

Solid coil 

No. 

" 6 

...! .. 
• 
92.9 

6. 1 

-.LQ 
100.0 

No. • 
100.0 

l.l I 

96.7 3 50.0 92 

16.7 

l.l 2 33.3 3 

1.1 

- " -
93.9 6 6. 1 98 

Cloted T",,' 
No. • No. 

3 50.0 92 

3 50.0 3 

2 

- -
6 6 .1 98 

Orifice DilImeter (mm) 

No . Rlflge 

34 100-265 

2 35- 70 

Diversity of Forms H' = 0.230 
1 =2 1 = 0.332 

, 
162.5 

52.5 

Ceramics 367 

No. , 
23 23.2 

16 16.2 

1.0 

1.0 

II 58.6 .. 100.0 

Toul , 
1.0 

93 .9 

1.0 

3.1 

1.0 

100.0 

, 
93.9 

1.0 

3.1 

2 .0 

100.0 

I.d. ,,' 
37.764 23.2 

24.749 47 .1 
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Table 2A.23. (conlinued) 

No. 
NOM 

FUiitivla red 
y ... 1 

Woned .berd. - I (I.Oti). 

8. Duiin by VcneJ FORni 

Dc.i,nl 

boilled . illile e lement. 

Hook" flag. 

NononrJapping .tepa 

Parallel line. 

FnllTlCI'II with unliekcd .arid 

Ttc:killJ 

00U 

Other rramed iJOlJolc' 

Dotted line. 

SlI1II1um ..... 
Wide Soli "ylc 

HcllVY dorted linel 

General .atid. 

Nurow Soti .. ylc 

Othe .... hatched 

Total of delign. 

" ofdni,lIII 
TOUII of veuel. 

% of vcucl. 

P. P .... STE 

Temper 

.. 
!2 
91 

.9.5 
SO.S 

loo.O 

Undifferentiated IIndstonc (0=76, 76 .8%) 

Fil'lC to medium IIndltOnc !!herd 

Coarte .. ndtlone -"'erd 

S.ndltonc with rounded iron o:tide 

M'iM1;lic IIndltOnc 

T rac hyte: 

T n<:b)1c > .. nd_ 

S.n JUln ;'_1 with hornblende 

y ... 1 

No. 

7 

" • 
2 
l 

...! .. 
Temper DivcnilY H' _ O.SH 

. - 61 - 0.471 

Ii OrTOlaI 

7. 1 

60.' 

' .1 
2.0 

l .O 

1.0 

~ 
100.0 

• 

• 



• Table 2A .23. (continued) 

• 

• 

2. 1)!f\!rc Attribute. 

Grain S~ No. .. ~ 
Medium II 

Coo~ n 
Very coane .If 

T ... I " 

Undifferentiated Sand.tone 
Gillin Siu 

Pine 

Medium 

c~~ 

Very ca.no 

T",I 

3, Clay Attrihulel 

Clay-temper type. 

No type .uijned 

Gray with b .. ck and white 

ChUlh .n.y, homojcneou. 

Tan 1.0 brown clay 

While elly 

T ... I 

S 

11.\ 

n.7 
..ll.1 
100.0 

No. 

7 

" II 

" 

No. 

10 

3 

3 

2. 
20 

Ceramics 369 

Sherd 
Density No . • Temper No. • 

1-2% N~. " 94.9 

50 ,., < hll f , '. 1 
lOS 9 50.0 > half 

20S , 27.8 All -
30' 3 16.7 T ... I 99 JOO.O 

> ... - --
Total I' 100.0 

• Texture Ind.:x No. • 
Very fine (0-2) 

9.2 Fine (2.1-4) 

72.' Fi~medium (4. 1-7) ,., 
...!U Medium (7.1-10) 3 16.7 

100.0 Mc4ium-cOlirK (10. 1- ll) 2 11.1 

Coarx (13.1-15) , 27.8 

Very COIIrse (16. 1 +) -1 38.9 

T"",I I' 100.0 

• Vitrincl liOll No. • 
50.0 Absent I' 55.6 

IS.O Prelent , \S .S 

lS.a Muked -1 ...1ll 
'.0 T ... I 27 100.0 

-1.l.Q 
100.0 

Paste Divenily H' ... 1.350 

, -, J - 0.839 



370 Chaco Artifacts 

Polished Basketmaker Ill-Pueblo I (B.MIII-PI) Carbon-on-white 

References: Bretemitz et al. (1974); Goetze and Mills (1993); Windes (1977) 

Synonyms: 

Kana'a Black-on-white 
Chuska Carbon: Theodore, Peiia Black-on-white (26.1 percent) 
Tusayan: Kana'a Black-oo-wbite 
Mesa Verde: Piedra Black-on-white with organic paint (4.9 percent) 

Similar types: 

Cibola: White Mound, Kiatuthlanna Black-on-whites 
Mesa Verde: Piedra Black-on-white 
Chuska Mineral: Crozier Black-(lD-white 

Production span: A.D. 800 to 900 

Table: 2A.24 

De5criDtion: 

• 

Although considerable overlap is likely between this group and the unpolished group, polished specimens . 
increase through time. line execution is on the whole better in the polished group, and designs fill tbe field more 
fully. This type has a much larger inventory of motifs (31 as opposed to 17); the sample of this type is larger than 
that of unpolished, but this seems an especially dmmatic increase. Dots are less heavily used in the polished group 
than the unpolished. Fugitive red is present on a third of the vessels in this sample. compared to half of the 
unpolished carbon and less than 20 percent of unpolished mineral-oo-wbite of comparable age. 

This group contains the first substantial occurrence of trachyte temper- 25 percent in the polished group as 
opposed to only 4 percent in the unpolished carbon-on-white group. San Juan igneous temper is still present but 
as a smaner percentage (5 percent). Closed forms are also more abundant in polisbed as opposed to unpolished 
Basketmaker Ul-Pueblo I Carbon-on-white. 

• 



• 

• 

• 

Ceramics 

Table 2A. 24. Polished Basketmaker Ill-Pueblo I (BMIll-PI) Carbon-on-white definition. 

Site 

29SJ 299 BMm 

295J 299 PI 

Pueblo Alto 

295J 423 

295) 627 

295J 628 

295J 629 

295J 633 

295) 721 

2951 724 

295J 1360 

Shabik'eshchee 

T~I 

A. SURFACE TREATMENT 

1. Decoration 

Designs 

Isolated single clements 

Hooks, nags 

Nested iBOlatcll 

Nooovedapping steps 

Parallel lines 

Cribbed palllllellines 

Pendant paralle l line. 

Framers with untie ked solids 

Framers with licked solids 

Im:gular wide lines 

Ticking 

Comer triangles 

Scron. 

Framed slashc. 

""'. 
Other fra med isolates 

Framing dots 

Doned line$ 

Sawtecth ..... 
Heavy dolled lincs 

Solid band des ign 

General 101id$ 

Hachure A-I 

Hatched checkerboard 

Squiggle linn 

Solid ticked triangles 

Exterio r bowl motif 

Narrow Sosi it)'le 

Site Occurrence 

No. % ofTypc 

3 1.6 

2 1.1 

0.' 

3 1.6 

33 17.5 

" 39.7 

30 15 .9 

2 1.1 

2 1.1 

" 7.9 

22 11.6 _, _1_.1 

18' 100.7 

% ofSile 

2 

16 

2 

6 

44 

3 

12 , 
2 , 
2 

14 

6 

, 
6 

2 

I , 
16 

2 

2 

4 

0.6 

0.' 

0.02 

0.' 

0.4 

'.7 I., 
0.6 

1.4 

2.' 
1.1 

O .. ~ 

0.9 

Motif No. 

2 

3 

6 

, 

11 

2 

3 

2 

3 

8 

2 

3 

2 

3 

No. 

6 

22 

3 

• 
49 

3 

13 , 
2 

19 

4 

18 

6 

2 

7 , 
3 

I , 
2S 

2 

3 

3 

I 

S 

• 
2.6 

'.6 
1.3 

3.4 

21.3 

0.4 

1.3 

'.7 
2.2 

0.9 

'.3 
1.7 

0.4 

0.4 

7.8 

2.6 

0.' 
3.0 

3.' 
1.3 

0.4 

2.2 

10.9 

0.9 

0.' 
1.3 

1.3 

0.4 

2.2 

371 



372 Chaco Artifacts • Table 2A.24 . (continued) 

Motif No. 

Desiiios 2 3 No. % 

OthCIlI , h.chuTe 0 .' 

N~rrow corrugated 2-5 nun ---1 - , _, ~ 
Totals 69 " 

, 230 99.11 

No. wilh I , 2, 3 trealmenlS 117 43 , 16' 99.9 

% with I, 2, 3 IreatmenlS 69.2 25.' S.3 100.0 

Type Design Diversity If' - 2.lIl9 
1= 31 S -0.821 

Delign Distribution Divcl1Iill H' = 0.689 
.= 3 J - O.28 

Lhim 

TrI!c No. • Rim ikcoration No. • 
Minenl: brown O.S Unpainted 41 21.7 

black O.S Solid line 30 15 .9 

Mincral-carbon O.S ""'"' O.S 

Carbon 18. 98.4 Eroded, solid line 3 1.6 

T",,' 187 99.' UIC1lround S 2.6 

Unknown ll!! ..lil 
T"'" '" t OO.O 

3. PoJi&h • 0.'" Closed Total 

!lee No. • No. • No. • 
Unknown • 2.6 3 •. , 7 3.7 

None S 3.3 2.7 6 3.2 

One side 

Streaky 20 13.2 2.7 21 11.1 

Moderate " 36.8 • 10.8 60 31.1 
Completely polished " 23 .0 28 75.7 63 33 .3 

Both side, 

Streaky 

Moderate • 2.6 • 2.6 

Completely polished 17 11.2 17 '.0 

Differentia l interiorfextcorior poliBh --1l ..ll -1l ---.ll 
Totals IS2 80.4 37 19.6 '89 100.0 

~ 

0.'" Clos.:d Total 

Typo No. • No. • No. • 
Absent 100 65 .8 13 35.1 11 3 59.11 

Interior 2S 16.4 2S 13 .2 

Exterior 18 48.6 18 ' .S 
Slipslop 0.7 S 13.5 6 3.2 • Both lide. 2J 15.1 23 12 .2 

Unknown .2 2.0 --1 2.7 ---.! --1J. 
Tau.11 IS2 80.4 37 19.6 IS' 100.0 



• 

• 

• 

Table 2A.24. (continued) 

5. Forms a.nd Metrics 

Fo= 

Bow' 

Ladle 

) .. 
Pilcher 

Effigy 

Gourd jar 

T .... , 

6. Handlel 

T,p' 

Strap 

Trough 

Slrap lug 

Perforated nubbin lug 

TOIa! 

Handlcs:ilelJUl = 1;47 

No. 

14' 
3 

29 

6 

- ' ", 

• 
78.8 

1.6 

15.3 

3.2 

0.' 
0.5 

99.9 

(Excluding ladle l from forms and handles) 

7. Surface Alteration 

Type 

No~ 

Blackening 

Fugitive red 

T ... , 

Worked SherdJ = 5 (2.6%). 

No. 

121 
4 

..M 
", 

Orifice Diameter (mm) 

No. Range i 

4S 70-270 168.0 

2 60-1 10 85 .0 , 50- 75 65.0 

4 60-140 82.S 

" 
Divenl;ly of Forms W = 0.706 

No. 

..1 
4 

1 =6 1 =0.394 

64.0 

2.1 

33.9 

100.0 

25.0 

25.0 

25.0 

.ll:..Q 
100.0 

Ceramics 373 

s.d . ". 46.836 27.9 

35 .355 4\.6 

10.000 15.4 

38.622 46.' 



374 Chaco Artifacts • Table 2A. 24. (cominued) 

8. Vessel Forms by Dcsign5 

G~nl 
Designs Bowl LAdle Pitcher ,,, Effigy ,,, Tola] 

Isolated single elements • • 
HooD, flllg. 19 2 22 
NUled isolates 3 3 

NQDOverlapping steps • 2 8 

PlllIllel Jines 3S 2 II 49 

Cribbed parallell;"c. 

~ndanl pll'llUeJ Iinc. 2 3 

Framen with tlntichd IOlids 4 , 4 13 

Fram.m with licked solids 2 3 5 
Irregular wide lines 2 2 
Ticking 18 19 

Comer lriangle. 4 4 

Scroll. 

Framed slashes 

""" 17 18 
OIber framed isolates • • 
Fr.ming dots 2 2 • Dotted lines 7 7 

S.Wleetb 8 9 .. ." 3 3 

Heav)' dotted linea I 

Solid band design 3 I 5 
GcncllIl $Olid, 20 5 25 
Hachure A-I 2 
Hatched checkerboard 

Squiggle lines 2 3 

Solid tid.:cd triangles , 3 

Bowl exterior motif I I 

Narrow Sos; Slyle 5 5 

O\ber, hachure 

Narrow corrugated 2-5 !Dill - - " " --1 _I 

Toul of designs lSI 3 • 2 J7 230 

'Ai of designs 78.7 1.3 2.' 0.9 0.4 16.1 

Total vessels 149 3 • I I 29 189 

% of velScl, 7&.& I.' 3.2 0.5 0.5 15 .3 

• 
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Table 2A.24. (continued) 

B. PASTE 

I. Temper Composition 

Temper 

Undifferentiated sandstone (n-112, 60.9$) 

Fine to medium sandstone> half sherd 

Fine to medium sandstone < half sherd 

Coarse sandstone > half slIerd 

Coarse sandstone < men! 

All chakedonic sandstone· 

Tusayan Mndstone 

Sandstone with rounded iron oxid" 

Magnetilic sandstone 

Trachyte 

T rachyte > sandstone 

San Juan ignoous with hornblende 

Sandstone with San Juan igneous 

San Juan igneoul without hornblende 

San Juan igneous with aandstonc 

Sandstone with Sao Juan igneou9 without hornblende 

Tolal 

Temper Dive~ity H' = 1.274 
1=12 ) "" 0.513 

2. Texture Attributes 

Grain Size No. % )k1Ul;ty No. 

Fine II 6.0 I-a 2 

M edium " 20.\ ,. 8 

Coarse 112 60.9 10. " Very coarse ...ll 13 .0 20% 28 
T",I 184 100.0 30% 10 

> 40% ..1 
T"",I 84 

Hn<liff§~nliatcd Sandstone 
ram IZ(l No. % 

Fine 1.0 

Medium " 11.6 

c~= 82 73.2 

Very COf.(!le ..ll! --1.i:1 
T",I 112 100.1 

No. % of Total 

13 

96 

2 

2 

• , 
40 

8 , 

_I 

184 

% 

2.4 .. , 
40.' 
33.3 

11.9 

---1:..1 
100.0 

Texture Index 

Very fine (0-2) 

Fine (2.1-4) 

FiIlll-medium (4.1 -7) 

Medium (7.\-\0) 

7.1 

0.' 
52.2 

1.1 

1.1 

0.5 

4.' 
1.6 

21.1 

4.' 
2.7 

0.5 

0.' 
0.' 
0.5 

99 .8 

Shcrd 
Temper 

None 

< half 

> half 

All 

T""I 

Mo:dium-coarse ( IO. J-lJ) 

COIl'$e (1:3 .1-\6) 

Very coarse (16.1 +) 

T""I 

Ceramics 375 

No. • 
167 90.8 

12 6' , 2.7 

--
184 100.0 

No. • 
2 2.' , 5 .0 

II 13.8 

14 17.5 

12 15 .0 

" 23 .8 

J! 22.5 

80 100.1 
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Table 2A.24. (continued) 

3. Clay Anributes 

Clay-temper types 

No type IlIsigned 

Black wjib white Iberd 

Gray with black and white 

Gray with wbite Iherd 

Chusl:;a gray homogeneous 

Tan to brown day 

Black clay 

White clly 

T ... I 

No. 

39 

4 

2 

I 

22 
4 

I 

II 
88 

• 
44.5 

4 .0 

2 .3 

1.1 

25 .0 

4 .0 

1.1 

17.0 

100.0 

Paste Diversity H' = 1.476 
, = 8 J = 0.711 

• 
Vitrification No. • 
Ab$¢<\l 40 40.0 

Present 39 39.0 

Marked ...ll J.LQ 
T~I 100 99.9 

• 

• 



• 

• 

• 
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Pueblo II-Pueblo 1Il (PlI-PlIl) Carbon-<m-while 

Reference<;; Bretemitz et al. (1974); Franklin (1982:17-19); Toll and McKenna (1987:58-60) 

Synonyms: 

Cibola Carbon (Franklin 1982) 
Chuska Carbon: Nava and Toadlena Black-on-whites (15.8 percent) 
Mesa Verde: McElmo Black-on-white (9.2 percent) 
Tusayan: Sosi, Dogoszhi, Flagstaff Black-on-whites 
Litlle Colorado Whiteware: Holbrook Black-on-white 

Production span: ca. A.D. 1075 to 1300 

Table: 2A.25 

DestnDtion: 

This group is something of a catchall for later catbon-painted sherds that could not be placed in tighter groups 
such as Chaco McEImo or Mesa Verde Black-on-white, but also contains items that are likely to have been produced 
in the Chaco area after the shift to using carbon paint around A.D. 1100: Franklin's Cihola Carbon. Sites with 
late components-Pueblo Alto, 2951627,2951 633, 29S) 629-account for almost aU of tbe sberds in this type. 
As is true of other later carbon-painted types, hachure designs are rare, and more of those that are present are 
Hacbure A (common in Red Mesa Black-on-white), rather than the Hachure B varieties found in Gallup Black-on· 
white. Line work teocls to be in bold, wide lines with common elements being parallel lines, scrolls, sawteeth, and 
triangles, Sosi layouts are more common than banded layouts. 

Around half of the items in Pueblo 1l·I1I Carbon-on-white are predominantly sand·tempered and a majority 
of that temper probably represents San Juan Basin production. The sand-tempered items could also include vessels 
from oorth of tbe San Juan River, Tusayan vessels, and Litlle Colorado vessels. Igneous tempers (trachyte, San 
Juan, unidentified respectively), representing vessels from outside Chaco Canyon and the central San Juan Basin, 
account for over 40 percent of this type. Perhaps in keeping with its high long distance component, closed fonDS 
are infrequent in this type. 



378 Chaco Artifacts • Table 2A.25. Pueblo II-Pueblo /ll (PII-PIIl) Garbon-cn-white definition. 

Sile Occurrence 

Si te No. <;I, o(Typc % ofSile 

2951 299 BMW 2 0.' 0.4 

2951 299 PI 2 0.' 0.' 

Pueblo Alto 98 41.7 I.. 
2951 423 

298J 627 71 30.2 0.' 
29S/628 0.4 0.1 

295) 629 12 '.1 0.7 

29SJ 633 42 17.9 \3.2 

298J 72 1 2 0.' 1.4 

2981 724 

295J 1360 , 2.1 0.2 

Shabik'cshcbee - -- --
T~1 235 100.1 1.2 

A. SURFACE TREATMENT 

I. Decoration 

Motif No. 

Design! 2 3 No. • 
Hoots, flag. 2 2 0.7 • Slars, suns 0.3 

Parallel lines 30 0 " \2 .8 

Cribbed paranel Line3 3 3 1.1 

Banded framers 4 4 1.4 

Pendant paranel lines 4 4 • 2.' 

Framer! with untid:ed $(Ilids 2 2 0.7 

lrreguJar w ide tines 2 2 0.7 

Ticking 2 0.7 

Comer triangles 0 .3 

Scrolls , 0 12 4.3 

Dou 2 3 1.1 

FIlIming dotl 2 2 0.7 

Linear dou 1 1 0 .3 

Dotted lines , 2 7 2.' 
Thick wavy lines 0.3 

Dots in parallclogranu; 0.3 

Doned checkedmud 1 0.3 

Checkerboard 0 7 2.' 

Eyed BOlids 3 4 1.4 

S.wtcclh 7 2 2 11 3.' .. ", 0 2 • 2.' 
Wide SOsi sty le " 4 32 11 .3 

Narrow SOlI; style • • 3.2 

Heavy dolled linu 3 3 l.l 

Heavy curvilinear lines 4 0 2.1 • Narrow curvilinear lines 0.3 

Solid band design I' 2 1 22 7.' 

Gcneral 50lida 4S 3 2 SO 11.7 



• Table 2A.2S. (continued) 

• 

• 

H.~hure A-I 
Hathure A-2 

H.chure A-3 

H.~hure B-1 
H.,hul'e 8-3 

Hat hure B-6 
COIIntcrchl/lic 

Hllched pendantl 

Squiggle linn 

Anlhrohoomorphl 

Solid licked lrilngln 

EXlerior bowl motif 

Jlr ~el: rno(if 

Othen, hachuI'C 

Total. 

No. with I , 2, 3 1I"UIIlKnll 

\Ii with I , 2, 3 treatment. 

·Unknown ve.neJ fonn omitted, n .. 3 

Type 

Mine.,,!: brown 

bllct 

glaze 

Mille1'll -carbon 

Clmon 

TOIII 

T"" 
Unknown 

No~ 

One . ide 

Streaky 

Modc .... te 

Completely poliibcd 

Both .idel 

Struk)' 

Moderate 

Completely polished 
Differenti.1 interior/exterior polish 

Total. 
·Unknown vusel form omitted, 0- 3. 

No. 

2 

4 

I 

'" 234 

Motif No. 

1 , 
3 

4 

3 

, 
3 

3 4 

2 2 

3 

--1 --1 
221 " ". 4l 

76 .5 19 .4 

Type Design Divenity H' ,.. 3.059 
I. '" 43 J - 0.&13 

Dclsign Distribution Diveni'l H' _ 0.613 .-3 J = O.58 

No. 

17 , 
3 

7 

" 

94 

..11 
187 

• 
0.' 
1.7 

0.4 

0.4 

96.6 

100.0 

Open 

• 
'.1 
3.2 

1., 

3.7 

IS.7 

0.' 
50.3 

!ll 
110 .6 

Rim Decoration 

Unp.il\led 

Solid line 

Doucd 

Ero<.Ied • .olid li ne 

Uae-ground 

Unknown 

TOIII 

e loted 

No. 

2 

, 
3 

37 

" 

• 
4.4 

2.2 

4.4 

'.7 

82.2 

19.4 

3 

" • • 
'.1 

Ceramics 379 

No. 

3 

, 
3 

2 

3 

7 

4 

3 

....l. 
282 

221 

No. 

" 33 

" 4 

" ...11 

'" 

No. 

19 

7 

, 
10 

n 

94 

..11 

23' 

T~I 

1.1 

1.8 

1.1 

0.3 

0.3 

0.3 

0.7 

1.1 

0.3 

2.' 
1.4 

1.1 

J.,1 
99.5 

100.0 

• 
38.7 

14 .0 

19 .2 

1.7 

,.4 

...l!LQ 

100.0 

• 
8.' 
3.0 

2.' 

4.3 

31.0 

0.' 
40.' 

!.lU 
99 .9 
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Table 2A.25. (continued) 

4. Slip· 

2I!en 
Typ. No. • 
Absent 14 7.5 

Interior J4 18.2 

ElCterior 

Slipslop 6 3 .' 

Both l ides 122 65.2 

Unknown -1l ..li 
Totals 187 80.6 

·Unknown vesse l (arms omiued, n = 3. 

5 . Forms lod Metrics 

Fo~ 

Bowl 

Ladle 

)" 

Oil. 

Pitcher 

Canteen 

Effigy 

Miniature 

UNmowO 

Toal 

6. fl andles 

Typ. 

Solid coil 

Molti-coil 

Sirnp 

Tubular 

Perforated tubular 

Trough 

Strap Jug 

Perforated nubbin tug 

Toul 

Handles:ilems = 1: 10 

No. % 

168 71.5 

I' '.1 

24 10.2 

• 3.4 

6 '.5 

• 1.7 

0.' , 0.' 
..2 ---1.:1 
235 100.0 

(Exc luding ladle$ from forms and handles) 

7. Surface Alteration 

Type 
o~ 

BlIckening 
Fugitive red 
Mineral encrusllItion 

Total 

Worked shcrds "" 22 (9.4%). 

No. 

'" 6 
I 

_ I 
232 

Closed Toa l 

No. • No. ,., 15 

J4 

37 82.2 37 

• ••• 10 

122 

..1. J,l ...H 

" 19.4 m 

Orir\~ e Diameter (mm) 

No. Ro"". 
129 18-350 

• 40- 160 

7 20· 135 

6 30- 90 

3 40-.0 

4 31).40 

, 20- 40 

Diversity of Fonns H' ~ l.0 18 
1 "" 8 1 '"' 0.490 

No. 

3 

5 

4 

5 

2 

..1 
66 

• 
••• 

13 .0 

21.7 

17.4 

4.' 
21.7 

'.7 

~ 
99.' 

96.6 
2.6 
0.4 

----2:.!. 
100.0 

i 

188.1 

103.3 

75.7 

69 .2 

63 .3 

35.0 

30.0 

• 
• 
6.5 

14.7 

15 .9 

' .3 
52.6 

---..M 
100.0 

I .d. , .. 
61.322 32.6 

34.731 33.6 

40.645 52.9 

22.454 32.5 

25. 166 39 .7 

5.773 16.5 • 14.142 47.1 

• 
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Table 2A.25. (continued) 

II. ~si&ns by VCMCI FOnTI 

Designs Bow' Ladle CIRleen Pilcher Miniature 011. ,,, T",,' 

Hooks, fl'il 2 2 
Sian:, IlUIW , 
Plrallel line. " 3 2 35 

Cribbed pllllllciline, 2 3 

Banded fralnCl"I 3 4 

Pendant pI ... Uel linea • • 
Framers with untick:cd solid 2 
Irngular wide line. 2 2 
TKking 2 
Comer trianglel 

Serolb • 3 " Do. 2 3 

Framing dou 2 2 
Linear dolS 

Dotted line. • 7 
Thick wavy line. 

Dots in parallelograma 

Doued checkerboard 

Ched:erllo.rd • 7 

• Eyed tolid. 3 4 

Sawteeth • '0 ..... , • 
Wide Sosi lIy le 24 3 4 32 
Hcavy dotted line. 3 3 
Heavy curvilinear line 4 • 
Solid band dc,ign 19 2 " General lelid, 42 3 4 '0 
Machure A- I 3 
Maehure A·2 , 
H.t hule A-3 2 2 , 
Hachure 8 - \ 2 3 
H_chute 8-3 , 
Hlchure 8-6 

COWlterch.nge 

Hitched pend.nU 2 2 
Squiggle linea 3 
Anthrohoomorphl 

Solid ticked triangles , 7 

Bowl exterior motif 3 4 

Jar neck motif 3 3 
Narrow Sosl style 7 • 
NalTOW curvilinear , 
Others, hachure ....! - - .1 ~ ...1 

Total of dClign 207 24 3 8 2 • 27 2" • % ofdnign 73.' ••• 1.1 2.' 0.7 3 .2 ••• 
Total of vessel. 16. 19 • • 2 • 24 2" 
% of vellClt 72.7 ' .2 1.7 2.' 0.' 3.' 10.4 
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Table 2A.25. (continued) 

B. PASTE 

I . Temper Composition 

Temper 

Undifferentiated $IIndstone (0= 119, 52.2%) 

Fine to medium aandsLOne > lIberd 

Fine to medium undMone < !.herd 

Coarse sandstone> sherd 

Coarse $lind Slone < sherd 

Tl'1Ichyle 

Trachyte > sandstone 

Sand!llOne > trachyte 

San Juan igneous with hornblende 

Sandstone with Sin Juan igneous with hornblende 

SliD Juan igneous wilhoul hornblende 

San JUln igneous with undslonc 

Unidentified igneous with sandstone 

Sandstone with unidentified ig~ous 

Sandstone with ground .ode. ite 

T",1 

No. 

39 

" 8 

19 

24 
40 

12 

4 

4 

7 

S 

S 

7 

_1 

228 

Temper Piversil! H' = 1.584 
, .. II "0.660 

2. Texture Attributes 

Shew 
Grain Size No. • Density No. • Temper 

Fine 83 36.4 1·2% Nom 

Medium 103 45.2 ,. 23 1I.3 < half 

c~~ 41 18.0 10' 76 37.2 > half 

Vcry COMIC .J ---M 20' ss 41.7 All 

Total 228 ]00.0 30. 17 '.3 Total 

>40. -' .......u 
T",1 204 100.0 

Undifferentiated Sandstone 
Grain Size No. • Texture Index 

R~ 47 39.5 Very fine (0-2) 

Medium 4S 37.8 Fine (2. 1-4) 

C~~ 26 21.8 Fine-medium (4.1-7) 

Very cotlne _1 .JU Medium (7.1-10) 

Total 11' 99.' MediulJH:OIITSC (l0.1-13) 

Coarse (13. 1- 16) 

Very coarse (16.1 +) 

Total 

• 
% of Total 

17. 1 

23 .2 

3.S 

8.3 

10.5 

17 .S 

S.3 

1.8 

\.8 

3.1 

2.2 

2.2 

3.1 

-.2d 
100. 1 

• 
No. • 
67 29.4 

SS 24.1 

OS 41.7 

--1l ....i,! 

228 100.0 

No. • 
SO 28.9 

51 2S.0 

S4 26.S 

IS 7.4 

16 7.' 

6 2.9 

-' Jd 
204 100.0 

• 
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• 

• 

3. Clay Atlribute. 

C1ay-temper typel 

No type .. ,lsned 

OT'll)' with bIle!!: ~erd 

Ony with black and white 

Gray with while .tiel'll 

Little CQlondo any 

Chua" Ir.)' homogcncou. 

Tan 10 brown eilY 

Black clay 

While ellY 

T",,' 

No. 

97 

8 , 
41 

2 

10 

10 , 
--1 

'" 

• 
51.3 

4.2 

4.8 

21.7 

1.0 

'.3 
' .3 
2.7 

--1.l 
100.0 

Vitrifl<:llion 

Abient 

I'RR" 

Marked 

Total 

Paste Divenit), H' .. 1.530 
1 - 91-0.696 

Ceramics 383 

No. • 
46 20.8 

118 .B .4 

2!. 25 .' 
221 100.0 
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Chaco McElmo Black-on~white 

References: Franklin and Ford (1982); Roberts (1927); Windes (1984b. 1985) 

Windes (1985) gives a full discussion of tbe background of tb.is type, as well as a detailed description with 
illustrations. In discussing the pottery from Kin Kietso, Vivian and Mathews (1965) subsume all carbon-painted 
sherds of aU wares under ~McEhno Black-on-wbite.· 

Synonyms: 

Cbaco-San Juan (Roberts 1927) 

Similar types: 

Cibola Carbon (Franklin 1982) 
Chuska Carbon: Especially Nav., also Toadlen. Black-on-while 
Me.<;a Verde: McElmo Black-on-wbite 
Tusayan: Black Mesa and Sosi Black-on-whitcs 

Windes (1985:22) ootes the occurrence of mineral-painted sherds that are similar in aU other regards to Chaco 
McElmo Black~-white; in this analysis such sherds would bave been classified as Puerco Black-on-white 0 0 the 
basis of paint type. 

Production span: A.D. 1100 to 1150 

Table: 2A.26 

Description: 

Produced bebtinning around A.D. 1100, proveniences containing Chaco McElmo Black-on-white are relatively 
few in the Chaco Project sample. They include the tills of Kivas 10 and 16 at Pueblo AJto, the Plaza Structure at 
Pueblo Alto, and Kiva I at 29SJ 629. Excavations in early twelfth century contexts at Pueblo del Arroyo (Windes 
1985), Kin KJetso (Vivian and Mathews 1965), and Bis sa'ani (Ford 1982; FnmkJin 1982; Franklin and Ford 1982) 
encountered Ihis type in much larger numbers. 

Chaco McElmo Black-on-white is the on1y official member of the Chaco Cibola series that uses carbon paint. 
Carbon paint is a fundamental criterion for identification of mis type, but not all non~Chuskan, Pueblo TI-III, carbon
painted sherds fall into it. Chaco McElmo Black-on-white vessels have thin, hard walls, good polish, and well
executed designs. Franklin's (1982) Cibola Carbon and some of the specimens called Pueblo ll-IU Carbon-on-white 
in this analysis include less well made and deconlted vessels. The design and execution of Chaco McElmo Black
on-while show considerable affinity to Mesa Verde Black-on-white, but Mesa Verde Black-on-white has thicker 
walls and slipping, and more consislently squared and ticked rims. Chaco McElmo Black-on-white is found in 
contexts completely devoid of Mesa Verde Black-on-white, and clearly predates it. In spite of the paint change. 
the paste, the slip (including II high frequency of slipslop), and the temper, all fit well within the Cibola series. 
Overall. Chaco McElmo BJack-on-wbile incorporates traits from Chaco Cibolan, Mesa Verdean, and Tusayan 
traditions (Franklin and Ford 1982; Windes 1985; Windes and McKenna 1989). 

Chaco McElmo Black-on-white stands out for its high frequency of pitchers, as does Chaco Black-on-white 
(Table 2.14B), Mugs lire found only in Mesa Verde and McElmo Black-on-whites. and are rare in this sample. 
The handle and upper jXIrtioo of square-shouJdered pitcbers, however, are very similar to tbe overaU form of mugs 
(that is, many mugs are pitchen; with the hemispherical base cut off and replaced with a flat bottom) . In view of 
its decorative similarities to Mesa Verde Black-on-white (Judd [1959:166-1681 clllls Chaco San Juan ~proto Mesa 

• 

• 

• 
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• 

• 

Verde") and tbe formal similarity between mugs and pitchers, a developmental sequence from Chaco McElmo 
Black·on-white pitchers to Mesa Verde Black·on-white mugs seems likely (see also Bradley 1996; Cattanach 
1980:202; Judd 1954:203). Although there are nooo in this sample, some cylinder jars are Chaco McElmo Black
on-white (Toll 1990). 

Although Chaco McElmo Black-on-white overlaps temporally with Chaco and Gallup Black-on-whites, il 
incorporates very little hachure. Common design elements include checkerboards, parallelograms, dots in the open 
squares, and interlocking frets . Wide-lined 50si style is the most frequently recorded decorative technique, but 
nanow-lined Sosi is absent. Vorsila Bohrer (personal communication 1990) has suggested that dolled checkerboards 
symbolize com and may suggest com beer storage when found on pitchers. This design is found most often in 
Chaco McElmo Black-on-while, but, though often illustrated, occurs too infrequently in this sample to establish a 
clear relationship with forms. Red Mesa, Gallup, Escavada, and Puerco Black--on·whites range from 0.3 to 2.5 
percent of known rims being ticked (~dotted· in the tables), but 41.6 percent of Chaco McElmo Black-oo·white 
cases show rim ticking, again foreshadowing Mesa Verde Black-Qn·white. 

Trachyte occurs in half of the specimens analyzed for temper. The most frequent category, however, is more· 
sandstooe·lhan--ttachyte, cases in which introduction of trachyte Inmugh the use of sherd temper are most likely. 
Nonetheless, some of the Chaco McELmo Black--on·while in this sample is likely to have come from the Chuska 
Valley. Tempers are unifonnJy fine-.grained, in keeping with the fine finish associated with this type. OnJy 10 
percent are recorded as lacking sherd temper, and sberd temper is more difficult to see with finely ground aplastics. 

rurures! 2A.18 and 2A.19. The Nava Bblck-on·white olla in Figure 2A.20 is temporally and decoratively similar 
to McE lmo Black-on·white. 

Figure 2A . 1B. Restored Ozaco McElmo Black.an·white canteen from two 
different rooms at Pueblo Alto. (NPS Chaco Archive Negative 
No. 15862). 
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Figure 2A . 19. Chaco McElmo Black-on-white jar sherd from Pueblo Alto. 
Vorsi/a Bohrer (personal communication 1991) suggests that 
this dorted checkerboard motif represented corn. (NPS Chaco 
Archive Negative No. 23151). 

Figure 2A. 20. Restored Nava/Crumbled House Black-on-white olla from 
several proveniences at Pueblo Alto. (NPS Chaco Archive 
Negative No. 23144). 

• 

• 



• Table 2A.26. Chaco McElmo Black-on-white definition. 

• 
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Sile 

2951 299 BMW 

29SJ 299 PI 

Pueblo Alto 

295) 423 

2951 627 

295J 623 

2951 629 

2951 633 

29SJ 721 

295J 724 

295J 1360 

Shabik' eshchec 

T~I 

A. SURFACE TREATMENT 

I . Description 

Dcsigna 

Paralle l linea 

Banded parallcl linn 

Pendant plrllllel line. 

Ticking 

Comer triangles 

Scrolls 

"'" Lineu dot. 

nomd linea 

Dolled chcd:erboard 

Checkcroo.rd 

Eyed S(I lida 

S.Wlecth 

Bam. 
Wide Sos; uylc 

Heavy dotted lioos 

Hcavy curviline.lr line~ 

Solid band du ien 

Gencnll IJOlid. 

Hlohule A-3 

Interlocked freta 

Jar neck motif 

Narrow Sosi style 

Narrow tartUg.ted 2-5 mm. 

TOllol. 

No. with I, 2, 3 trealmentt 

'it with I, 2, 3 tre.t~nta 

No. 

77 

1 

2 

7 
2 

91 

Site Occurrence 

% of Type 

84.' 

J.I 

2.2 

7.7 

2.2 

l.l 

l.l 

10(1.0 

% a rSile 

12 

22 

• 
9 

1 

2 
1 

9 

...l 
91 

1.4 

0.01 

0.2 

0.4 

0.' 
0.7 

0.005 

0.' 

" 71.4 

Type De,ign Diversity H' " 2.S81 
I => 24 J = 0.812 

, 
• 
2 

2 

26 

21 

23. 1 

Design DiBtribution Divcmty H' "" 0 .619 
• = 3 J := 0.618 

, , 
55 
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No. % 
17 13,9 

2 1.6 

O.S 

O.S 

1 0.8 
5 4.1 

2 1.6 

2 1.6 

2 1.6 

5 4.1 

2 1.6 

17 
26 

• 
II 

2 

• 
10 

_I 

122 

91 

O.S 

O.S 

13 .9 

21.3 

O.S 
O.S 

' .9 
9.0 

I.. 

3.3 

O.S 
S.2 

---.M. 
100.1 

100.0 
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.Lr!i!!! 

Typo No. • Rim Decoration No. • c. ... , 9J 100.0 Unpainted 38 41.11 

Solid line 4 4.4 

Don" n 35.2 

Ute-grouod 3 3.3 

u ...... .!.i ...!U 
T ... I 9J 100.1 

3. Poll." 

!:!Eca CloR' To<oI 

TIE! No. • No. • No. • 
Unknown 

N~ U 3.8 2 2.2 
One .ide 

S .... ., U 1.1 

Moderate U 1.1 

COqllclc ly poUlhed 2. 30.11 " 96.2 " 49.S 
Both .ide. 

SlIuky 

Modcn te • Completely polilbed " 53.9 " 38.5 
Diffcrenli.t inlerior/eKterior polilh .:J. .!lU - - .:J. ....Ll 

Total. " 71.4 26 211 .6 9J 100.0 

~ 

~cn C"'" Total 

Typo No. • No. • No. • 
Abaent 
lnlerior 7 10.11 7 7.7 

Exteriw " 50.0 " 14.3 

Slipalop .. 61.7 12 ".2 " 61.S 
Both . ide. 14 4.S 14 15.4 
U ....... , - -1 .n ..1 .....!J. 

TOlIII. " 71.4 26 28.6 9J 100.0 

SF PoOP' end Metric, 

Orifice Diameter (mm) 

F~ No. • No. """ • •. d . ". Bowl " 68.1 46 95·350 196.7 52.749 26.8 

.... dlc 3 3.3 2 7. 

I " 9 9.9 23. 
Pitcher 14 15.4 11 4085 " .4 1S .18! 22.9 

0 11. 2 2.2 I 7. 
C ..... , -1 --L.l 3. 

To<oI 9J 100.0 

Diversity or FonDII H' "" 1.024 • .-. J '" 0.572 
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Table 2A.26. (continued) 

6 . H.ndle, 

'f>p. No. ~ 

Sttlp 16.7 

Strap lug , 50.0 

Effigy 1 ..1U 
TouJ 6 100.0 

7. No SUrt!c9 Nitration 

Worked lIberds " 6 (6.6%) . 

•• Designs by Vesscl Fonn • 

DesigM Bow' Ladle Canteen Pitcher 011. )" TaUI 

P ..... U"llinc. • 6 17 
Banded fnlmcrs 2 2 
Pendant p.nUcllinc. 

Tkking 

Comer triangle. , 
ScroUs 2 , 
Do. 2 2 • Liocn dot. 2 
I)Qned linel 2 
Dotted chcd:cmoard , , 
CheekcrbOlird 2 2 
Eyed JOlid. 

Slwtcell'! , , ..... 11 , 2 17 
Wide SOlIi Ilyle 17 , 2 4 26 
Httvy dotted line. , 
Heavy curvilinear line, , 
Solid band dc.ign , 6 
General sol ids 10 " H.chure A-3 , 
lntcrlockcd freu , 4 

l .r neck motif 2 
Narrow SOli style 6 10 
Harrow ennui'ted 2·5 rnm ...1 - - - - -' 

Total dcaiglll 79 4 l " 4 " '33 
,; of dc, ignl 64.7 ,., 2.' ,., ,., 10.6 

Total vUf"l. 62 , 14 2 • " % of VCSlleI. 68.l 3.' 1.1 15.4 2.2 ••• 

• 
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Table 2A.26. (continued) 

B. PASTE 

I ! Temper COmp9$ilion 

Temper 

Undifferenlilted ~ndllone (0"'39, 44.3%) 

Fmc to mediUm IIIIndSlOOC > half aherd 

Fine to medium SIIndstone < half aIlerd 

Co.nt: .. ndstone < half &herd 

Tnchyte 

TllIchyte > sandstone 

Sandstone > lr'Ichyte 

Unidentified igncool with Madstone 

Sandstone with Llnidcntified igneou. 

Samb tona with San Juan igncoo! wi\hout hornblende 

To<o1 

Temper Diversity H' '" 1.405 
1"'7 1 .. 0.722 

2. Texture Attribute, 

Gnin Size No. 

Fine " Medium 21 

c~~ ..1. 
T",,1 88 

Undifferentiated Sandstone 
Gnin Size 

R~ 

Medium 

~~ 

Very coane 

Total 

% 

72.7 

23 .9 

-M 
100.0 

No. 

27 

11 

" 

Density 

I-a 
50 

10% 

200 ,,. 
ToW 

0 

69.2 

28.1 

2.' 
.....Q..! 
100.0 

No. 

2 

13 

44 

II 

..1. 
84 

• 
No. % ofToaJ 

20 22.7 

18 20.5 

1 1.1 

2 2.3 

20 22.7 

22 2>.0 

1.1 

3 3.4 

.J. ....l.J. 
88 99.9 

Sherd 
% Temper 

2.4 No~ 

IS.S < half 

No. % • 9 10.2 

41 46.' 
52.3 > half 34 38.6 

26.2 All ....! ~ 
~ ToUl 88 100.0 

100.0 

Texture Index No. 0 

Very fine (0-2) " 67.9 

Fine (2 .14) I. 19.0 

Fino-medium (4.1-7) 8 9.S 

Medium (7.1- 10) 3 3.' 
Mcdium~oarse (10.1-13) 

Coarse (13.1-16) 

Very coarse (16.1 +) - --
T .... 1 84 100.0 

• 
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• 

• 

Table 2A.26. (continued) 

3. Clay AttributCi 

Clay-temper types 

No type "signed 

Black with white sherd 

Oray willi blad: shcrd 

Gray with black and white 

Oray with while &herd 

Little Colorado gray 

Cbuska gray 

Tan clay 

White clay 

T""I 

No. 

38 

2 

2 

2 

2' 

, 
...1 

" 

Ceramics 391 

% Vitrification No. % 

44.7 Absenl I' 22 .4 

2.4 Prelent " 69.4 

2.4 Marked ...1 ----U 
2.4 ToW " 100.0 

30.6 

1.2 

1.2 

7.0 

..JU 
100.1 

PUle Divcl'!! ity II' = 1.484 . ~, J = 0.675 
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Mesa Verde Black-on-white 

References: Bretemitz ot aI. (1974); Cattanach (1980); McKenna and ToU (1991:160-169); Rohn 197 1}; Smith 
(1971,283-292); ToU et d . (1980) 

Synonnns: 

Chuska Carbon: Crumbled House Black-on-white (22.5 percent) 

Similar tyoes: 

Aztec Black·on-white (minera1 paint) 
Tusayan: Tusayan Black-on-white 

Production span: A.D. 1200 to 1300 

Iohk' 2A.27 

Description; 

'This is a well·known type characterized by fine execution in carbon paint. Designs are in a band layout with 
multiple lines parallel with the rim, usually with a wider line just below the rim in bowls. Vessel walls are thick. 
and the rim profile is square, Rim decoratioo is some variation of ticking in the great majority of cases (Cattanach 

• 

1980: 184--185; Morris 1939:221; Rabn 1971:172). EIterior designs are common on bowls of this type, especially • 
in examples from later in its production span (see Morris 1939:222; Rohn 1971: 168-172). The distinctive mug and 
kiva jar forms are nearly exclusively associated with this type. The presence of this type is used as a sure indicator 
of a late deposit since it was not made until A.D. 1200 or shortly before. Because its late date falls after the age 
of almost all of the proveniences investigated by the Chaco Project, Mesa Verde Black-on~white is scarce in the 
Chaco Project ceramic assemblage, coming primarily from the limited eltcavation perfonned at 2951 633. The type 
does, bowever, occur at a number of sites in Chaco Canyon and on Chacra Mesa to the east of the Canyon 
(McKenna 1991 :131). 

In spite of the misleading implicatioos of its name, it is unlikely that much or any of the small sample of this 
type found in Chaco Canyon came from Mesa Verde. Over half of the sherds in the detailed sample contain the 
crushed rock tempers characteristic of this type in the Totah area around modem Farmington, while sherd is the 
usual temper around Mesa Verde (Shepard 1939; Wilson 1993). Based on the temper, it is possible that up to a 
quarter of the vessels represented in the sample were made in or near Chaco Canyon. All of the &herds of this type 
from Pueblo Alto, which are early examples of this decorative style, are trachyte-tempered. 

• 
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Table 2A.27. Mesa Verde Black-on-white definition. 

Site OceulftDl:c 

Site No. " ofT~1!! " of Site 
2951 299 BMID 2 ' .1 0.' 
2951299 PI 

Pueblo Alto , ,., 0.1 
295J 423 

2951 627 2 '.1 0.03 
29SJ 628 

2951 629 2 ' .1 0.1 
29SJ 633 " 76.2 10.1 

2951721 

2951 n4 
2951 1360 

Shabi!:' e.tlehee - -- -
T ... I " 100.1 0.2 

A. SURFACETREATMBHI 

I. Deeol'ltjQD 

Motif No. 

Deaigna 2 3 No. • 
Pal"lliellinn 3 • '.1 

• Cribbed panllellinu 2 2 2.' 
Banded f!'lDleI'll 12 2 14 17.9 

ScroUs 2 3 3.1 
Framing dOlt 1 1.3 

Dotted linea 2 3 3.1 
hnlilelogl'foml 1 1.3 
Chcd:erboud 2 2 2.' .... , 1.3 

Wide Soli style 1.3 
NalTOW Soai style 2 2 2.' 
H~vy dotted linea 1 1.3 

Heavy cu .... ilioe.r line. 2 3 3.1 
Solid band de. ign 2 • 7 '.0 
OcnelllllllOlid. 2 , 7 ' .0 
Bold bisecting line, 1.3 

Hlehll~ B-1 1.3 
HaebuR 8-3 1.3 
Count.erchange 2 2 2.' 
Interlocked freu 1 3 3.1 
Exterior bowl motif , 3 7 " 19.2 
Jar n~k motif 1 1.3 
Others , haehllJl:: ..1 - - ..1 ~ 

Total. 41 27 10 78 100.1 
No. wilb 1, 2, J trealmenll 14 17 10 41 

% with 1. 2, :3 tmllmentl 34.1 4LS 24.4 100.0 

• Type Deli~ Di¥eraity H' _ 2.684 
• .. 23 J - O.8S6 

Delila Oillribution Divenitl H' " 0.969 
1"'31 = 0.82 
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2. Paint 

Typ. No. • Rim De<:of'llion No. • 
Carbon 42 100.0 Ullpainlcd 2 ... 

Solid line 2.4 

Dooo' 30 71.4 

U5e-groond , 2.4 

U","""" ...! 19.0 

Twl 42 100.0 

J. Poliah 

~(n eloted Tw' 
Type No. • No. • No. • 
U","""" 2 S.3 2 4.' 
Nom 

One .ide 

Strnky 

Moderate 

Completely polished 3 75.0 3 7.1 

Both . ides 

Streaky 

• Moderate 

Completely polimcd 36 94.7 2>.0 37 88.1 

Differential interior/exterior polish 

Total. 38 905 4 9.S 42 100.0 

~ 

~cn Closed Total 

Typ. No. • No. • No. • 
Absent 

Inte rior 

Exterior 2 50.0 2 , .• 
SJipslop I 2.' 2> .0 2 , .. 
Both sides 37 97.4 2>.0 " 905 

Unkno .... n -- " --
Total. 38 90.5 , 9.S 42 100. 1 

S. Fornu and Melrics 

Orifice Oi.meter (mm) 

Fo~ No. • No . Ringe , I .d. ••• 
IIowl 34 81.0 " 110-315 213.0 57. ISS 26.8 

Ladle 4 9.S 3 70- 9S 81.7 12 .583 15.4 

Canteen 2.4 200 
011. 2 4.' 2 90-110 100.0 14.192 14.1 

Mo. i ...ll 80 

T""" 42 100.1 

Divcl'lity of Fomu H' '" O.7HI ._ s J =O.446 • 
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Table 2A. 2 7. (continued) 

6. H _OOle, 

Tre' No. • 
Strap I 20.0 

Tubular 3 60.0 

SI ... p lug 1 20.0 

T",I , 100.0 

Handles:itcms '" 1:8 
(Excluding ladles from forms IlUd handJes) 

7. Surface Altcl'1ltion 

No JUriace . llel"lol;on 
Worked Iherda ., 14 (33.3%), 

•• Deslin. hI Vessel Forms 

Dc.i~ Bowl lAdle Canteen MUI Oll. Total 

ParaDe! lincs 3 I 4 

Cribbed ~1lI11e1 lines 2 

Ibndcd fl1llmers 14 14 

Scrolls 2 3 

F ... ming dol$ I 

Dotted lines 3 

• Parallelograms 

Checkerboard 2 2 ..... 
Wide So, ; style I 

Narrow Sosi style 2 

Heavy dotted lines 

Heavy curvilinellr line 2 3 

Solid band design 7 7 

General solids 7 7 

Bold bisecting linca 

Hachute 8 -1 

"achute B-3 I 

Counterchange 2 2 

Interlocked frets 2 3 

Bowl exterior motif 12 3 15 
IIr neck motif I 

Others, hachure ...L - ...l 
Total of design 'I • 2 2 4 78 

% ofdnign 78.2 11.5 2.' 2.' ' . 1 
Total of vessels 34 4 2 " % ofve.sell 81.0 .. , 2.4 2.4 4.' 

• 
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Table 2A.27. (continued) 

8. PASTE 

1. TC!!1p!! r CO!!!pO!;lion 

Temper 

Fine to medium &andslonc < sherd 

Magnet;tic sandMone 

Trachyte 

Trachyte> aandstone 

Sin Juan igneous with hornblende 

Sandstone wilh San Juan igneoul with hornblende 

San Juan igneoul without hornblende 

San luan igneous with sand$lonc 

Unidenlilied igneous with sandstone 

T",,1 

2. Texture Attrihutes 

Gnin Size No. 

Fine 11 

Medium 22 
Coarse J. 

To,," "" 

Undifferentiated Sllrnlltone 
Grllin Siu, 

Fine 

Medium 

C~~ 

Very coarse 

T",,1 

:3. Clay Auributu 

Clay·tem~r type~ 

No type ISligned 

Black with white sherd 

Gny with black slterd 

Gny with black and white 

Gray with white sherd 

Chu!u gray ho mogeneOUI 

T.n to browo cI.y 

White clay 

T",,1 

% 

21.S 

55.0 

--1.l.i 
100.0 

No. 

8 

" 8 

No. 

21 

1 

• 
3 

5 

..1 
38 

Temper Diversity H' = 1.105 
&=9 1 =0.958 

Density No. % 

10% IS "".S 
20. 18 48.7 

30% ...i ...!Q& 

ToW 37 100.0 

• Tenure Index 

100.0 Very fine (0-2) 

Fine (2.1-4) 

No. 

8 

1 

3 

• 
2 

• 
S 

• 
~ 

"" 

Sherd 
Temper 

None 

< half 

> half 

All 

Tol.a] 

Fine-medium (4.1-7) 

Medium (7.1-10) 

IO(to Mediuffi",\:oarse (10-1-13) 

COI.f'Se (13.1- 16) 

Very coanc (16.1+) 

T ... 1 

• Vilrificalion 

55.3 Absent 

2.' Present 

2.' Marked 

2.' Total 

10.S 

7.9 

13.2 

--2.1 
100.0 

Paste Diversity H' = 1.474 
. .. g 1 = 0.709 

• 
'-' ofTQl&\ 

20.0 

S.O 

7.S 

IS.O 

S.O 

10.0 

12.5 

10.0 

1S.0 

100.0 

No. • 
IS 37.S 

10 25.0 • 13 32.S 

..1 ...1:Q 
40 100.0 

No . • 
7 18 .9 

10 73.0 

7 18.9 

1 S" 
3 8.1 

2 5.' 

...f ...!§..J. 
37 99.9 

No. • • 10.5 
27 71.1 

J. ...!!..! 
38 100.0 

• 



• 

• 

• 

Tusayan Carbon-on-white 

References: Colton and Hargrave (1937); Goetze and Mills (1993:44-49). 

Induded TyReS: 

Black Mesa Black-on-white, Sosi Black-on-white, Dogoszhi Black-on-white 
Flagstaff 

Similar types: 

Chuska carbon: Chuska, Toadlena, Nava BJack-oo-whites 

Production span: A.D. 1050 to 1200 

Table: 2A.28 

Description: 

Ceramics 397 

This group contains all post Pueblo I specimens recognized as being Tusayan. Key criteria in this recognition 
include carOOn paint, slip that is smoother and denser white than Cibola slips, tendency to IighH:olored paste. and 
use of abWldant. medium to coarse, horoogeneous, clear sand temper. Unlike members of the Cibola series. most 
rims in this type are unpainted. Slipslop slipping is also absent. Tusayan whitewares found in Chaco Canyon are 
nearly all bowls. 
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Table 2A.2B. Tusayan Carbon-on-white definition (Sosi-Black Mesa Black-on-white). 

Site 

2951299 BMm 

295J 299 PI 

Pueblo Alto 

2951423 

295J 627 

2951628 

2951629 

2951633 

19SJ 721 

295J 724 

2951 1360 

Shabik'cshchee 

Total 

A. SURFACE TREATMENT 

L Decoration 

Designa 

Sian, lUna 

PanUel linn 

Pendant paralic] linee 

Scroll~ 

P!.n.l1clognmu 

Checkemoard 

Eyed solidi 

Sawtecth .... , 
Elongated scalloped trianglea 

Wide Sosi .tyle 

Hcavy dotted linea 

Heavy curvilinear linea 

Solid band design 

hollted triangle. 

General IOlidl 

Hschutt BfC 

Interlocked frell 

Anthrohoomorpha 

Wbite exterior desiS" 

lIlterioeked licking 

Total. 

No. with I, 2, 3 treatmenla 

% wilh I , 2, 3 Ittaunentt 

No. 

44 

4S 

" 

Site Occurrence 

% of Type % QfSile 

49.4 0.8 

50.6 0.6 

100.0 0.4 

Motif No. 

3 

38 

2 

14 
6 

3 

\I 

1 

..l 
81 

S1 

65.5 

Type ~Iign Diversity H' = 2.305 
5=211=0.757 

2 

2 

3 

1 

3 

2 

2 

, 

1 

6 

-
30 

21 

31.0 

Dejign Distribution Divenity H' = 0.672 
, - 3 J - 0.612 

3 

" 3 

3 

3.' 

No. 

2 

4 

3 

1 

2 
4 

41 

4 

IS 

8 

3 

\6 

1 

2 
1 

8 

_I 

120 

81 

• 

• 
1.1 • 0.8 

3.3 

2.' 
0.8 

0.8 

0.8 

1.1 

3.3 

0 .8 

34.2 

3.3 

12.5 

6.1 

2.' 
13 .3 

0.8 

1.1 

0.8 

6.1 

-M 
99.8 

100.0 

• 



• Table 2A .28. (continued) 

2. hint 

Typo No. 

Mine",': blaek 2 

Mine ",I~.rboo 

C ..... M 
T ... 1 " 

3. Polish 

Typ. No. 

Unknown , 
None 

One . ide 
Struky 2 

Modcnole 

Completely polilhed SO 

Both l idCl 

Struky 

ModeR!e 

Complete ly poliabed 11 • DitTerentifol interiorfelOcrior poIi"" 11 
Toc..lt " 

!,J!i2 

~o 
Typo 

AbK nt 

Interior 

Exterior 

Slip. lop 

Both ,idu 
Uokoowo 

TOUII. 

S. Forms .nd Melric. 

Fo~ 

Bowl 

lAdl. 

Canteen 

Seed jar 

T",,1 

•

6 . Hlndlct 

Typ. No. 

No. 

OS 
2 

--L 
89 

No. • • .., 
60 69.0 

21 24 .• 

-1 --.U 
87 97.8 

, 
95 .S 

2.3 

!.I 

-L.l 
100.0 

Ceramics 399 

• Rim Oceontion No. • 
2.3 Unpaimed 75 84.3 

!.I Solid line 2 2.2 

96.6 U",I'OI,lIId 2 2.2 

100.0 Unknown ..!l! ...lU 
T ... 1 " 99.' 

~o ClolCd Total 

• No. • No. • 
'.7 , ,., 

2.3 2 2.2 

1.2 50.0 2 2.2 

57.7 SO .• ' 1 57.3 

1.2 1.1 

12.6 11 12 .• 

III ~ -- 11 ru 
97.8 2 2.2 " 99.' 

Cloted T ... 1 

No. • No. • • . .. 
60 67.4 

2 100.0 2 2.2 

21 23 .' 
- - -1 ...li 
2 2.2 89 99.9 

OrifICe Di.meter (mm) 

No. Ra lllc • I .d . ,,' 
' 1 IS-30S 203 .3 52.009 2S.' 
2 100- 180 140.0 56.569 ..... ... 

" 
Diversity or FOrml H' - 0.230 

• _ 4 J _ 0.166 
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Table 2A.2B. (continued) 

7, Surf, ce Aitel'1ltion -No~ BlIckeoed 
FuJitive. red 
T~I 

No. 

" 2 

-1 .. 
Worked Iherd. _ 12 (13 .5 " >. 

B. PASTE 

1. Temper Compolition 

Temper 

Tuu.yln ancbtone 

M'rnclitie .. odltooc 

Trach)'le 

Sandstone> It'Ichyte 

• .... 
2.2 

...L! 
99.9 

Sandstone wilb Llnidentified iaMoul 

T",,' 

1 . Texture Auribulcs 

Ott-in Size No. • 
Vuy fine 12 16.1 

Medium " 74.3 

Very co.ne ...l ....2.l: 
Toub 14 100.0 

TuNyan S.oo.tone 
Gn.in Size No. 

Very fi. I. 

Medium ,. 
Very coane ...l 

T"'" 67 

DeNity ,. 
10' 
20. 
30' 

>40. 
Tolal. 

• 
14.9 

74.6 

10.4 

99.9 

No. • 
1.4 

" 22's 

39 54.9 

" \9.7 

...1 ..M 
11 99.9 

Texture Index 

Very fllle 

Fo~ 

Fi ...... medium 

Medium 

Medium-C041'Se 

CO.rIC 

Very coarse 

T .... , 

No. 

67 

2 

2 

I 

..1 
74 

SheRi 
Temper 

No~ 

< h.lf 

> half 

Total . 

• 

f, of Total 

90.' 
2.7 

2.7 

I.. 

....l2 
100.0 

• 
No. • 
60 11.1 

I. 13 .5 

~ ~ 
74 100.0 

No. • 
3 ' .2 
9 12.7 , .., 
" 13.3 

" 35 .2 

12 16.9 

...1 ~ 
71 100.0 

• 



• 

• 

• 

Table 2A .2B. (continued) 

3. Clay Aurihu\et 

ClaY-lemper l)'pet 

No type ... i,ned 

Blick with while .nerd 

Gray with bt..ct. Ind while aberd 

Gray with white .nerd 
-Unle Colondo· ,...y 

Chu . ... ,ny 

Ti n 10 brown <:lly 

Bltck cllY 

White cllY 

T",,' 

No. 

S3 
2 

, 
2 

• 
2 
72 

Ceramics 401 

S Vitrificltion No. S 

73.' Ab~M " 24.3 

2.' HlJh-fired 23 31.1 

I.' Marked 33 ~ 
,.4 T ... , 74 100.0 

I.' 
1.4 

2.' .. , 
~ 
100.0 



402 Chaco Artifacts 

Chuska Blacko.On-white 

Referel1ces: Goetze and Mills (1993); Peckham and WilsoD (1964); Windes (1977) 

Synonyms: 

Burnham Black-on-white 

Similar types: 

Cibola: Gallup Black-on-white 
Chuska mineral: Brimhall Black-on-white 
Mesa Verde: Wetherill Black-on-white, Mancos Black-on-white 
Tusayan: Dogoszhi Black-on-white 

Production sp"n: A.D. 1000 to 1125 

Table: 2A.29 

Description: 

Chuska Black-on-white is essentially carbon-painled. trachyte-tempered Gallup Black-on-white. Hacbure is 
therefore the third criterion for inclusion in this type, and constitutes the main design form. As classified bere, 
Hachure A is more coromon in ChU.oOOl Black-on-white than in Gallup Black~-white. although at least some of the 
items with Hachure A should have been placed in Chuska Carbon with Red Mesa. design (or Burnham Black-on
white). Use of other hacbure styles is also different: Hacbure 8-4 is the most common GaJlup Black-on·white on 
type but ranks fourth in Cbuska Black-on-white, while Hacbure B-1 is most common in Cbuska Black-on-white 
(second most in Gallup Black-on-white). Hacbure B-6 is considerably more common in Cbuska than in GaUup 
Black-on-white (see Figure 2.3). The Chuska Black-on-wbite form assemblage is very close to the overall form 
assemblage (Table 2.14B), suggesting it is less like an import than a local ware in Chaco Canyon. It does, 
however, contain lower percentages of closed forms and more bowls and ladles than Gallup Black-on-white. 

• 

• 

• 



• 

• 

• 

Table A .29. Chuska Black-on-white definition. 

Sile 

29SJ 299 PI 

Pueblo Alto 

29S1 627 

2951629 

2951633 

2951 721 

2951 1360 

T"",' 

A. SURFACE TREATMENT 

Designs 

Parallel lines pendant from rim 

Hatched band design 

Undifferentiated solid 

Hschure A- I 

H.,,!lure A-2 

H.chure A-3 

H.chure B-1 

Ha"hun: B-2 

H."hure B-3 

"achure 8-4 

H,,,hure 8-(\ 

Hachurc B-C 

H."hun: C 

Croli6hatehed 

Hatched checkerboard 

Heav)' Ga llup Iquigglc 

Hatched pendant triang les 

Other halchul'e 

Solid corner triangles 

Sawteeth 

Solid ticked triangles 

p.inted exterior desigo 

Jar neek design 

Total. 

No. with 1, 2 , 3 trcatmeDlB 

% with 1, 2, 3 trcaunenu 

2. Painl 

1Jr' 
Carbon 

T"",' 

No. 

ill 
\I. 

No. 

2 

8\ 

24 

3 

...1 
\I. 

Site Occurrence 

'-' of Type % orSile 

1.8 0.8 

71. 1 .., 
21.1 0.3 

2.6 0.2 

0.' 0.3 

0.' 0.7 

---1.! 0.' 
100.0 0 .6 

Motif No. 

2 

2 , 2 

2 

, 
" 2 

2 

14 

7 

" 3 

, 
3 

\0 

7 

2 

- -
\I . \6 

" 12 

86.6 10.5 

• .Rim Decoration 

!QQ.Q Unpainud 

100.0 Solid 

Dots 01" dashes 

Eroded paint 

Worn 

Unknown 

Total 

Ceramics 403 

3 No. • 
0.' 

2 .., 
3 2.2 

3 2.2 , 0.8 , 3.7 

38 28.4 

2 \.3 

14 10.5 

7 '.2 

" J 1.2 

3 2.2 

0.8 , 6.7 

0.8 

3 2 .2 

0.8 

\I 8.2 

8 6.0 

2 \.3 

0.8 , 2 \.3 

-'- - ' ...ll 
4 \3. 100.3 

• \I. 

3.' 100 .6 

No. • 
\8 lS.8 

42 36.8 

• 3.' 
2 1.8 , 7.' 

..l2 34.2 

1\4 100.0 
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Table A.29. (continued) 

3. Polish 

Typo 

Unknown 

One side 

Moderau 

Completely potillhed 

Both aides 

Streaky 

Moderale 

Completely polillhed 

Differential interior/exterior polish 

Total. 

No. 

2. 

s. 
11 

" 
Open 

Interior 

Exterior 

Slipslop 

Both . idn 

Unknown 

Tobl • 

.5. fOnJUl.nd Metric. 

Bow' 
Ladle 

Pitcher 

T ccoD\l.tc 

O,t. 

Whilcw.rc Jar 

Total 

6. Handles 

Type 
Solid coil 

Strap 

Tubular 

Trough·gourd 

Strap Jug 

Total 

Handle.: items I: 14 

No. • • ' .S 
1.1 

81 91.0 

..1 ~ 

" 100.0 

No. • 
76 66.7 

13 11.4 

• '.s 
'.9 , 2.' 

Jl --'.il 
114 )oo.a 

(Excluding l. dles from (orma .nd band lei) 

Open 

No. , 
2 , 
S 

-1 
10 

• 
I. , 

1.1 

" .S 

1.1 

1.1 

56.2 

1M 
100.0 

No. 

19 

• 
2 

-
" 

Closed 

No. 

23 

-
" 

Closed. 

• 
76.0 

16.0 

8.0 

- -
100.0 

, 

4.' 
92.0 

••• 

- -
100.0 

Total 

No. 

2 

43 

2 

S. 

--1i 
'14 

Total 

No . • 
• ,.S 

2. 17 .5 

• ,.S 

" 72.8 

-1 .....ll 
'14 100.0 

Orifice O",melcr (mm) 

No. """ i I .d. 

" 80-350 223 .6 62.06 

8 80-230 126.9 54.83 , 70-73 71.7 2.89 

2 65-80 72.5 

2 110-135 122.5 

• 
to.O 

20.0 

10.0 

SO.O 

10.0 

100.0 

• 
• 
' .9 

1.8 

37 .7 

1.8 

' .9 
43.9 

..ll.l 
100.0 

• 
,,' 

27.8 

43.2 

••• 

• 
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Table A.29. (continued) 

7. Surface AltcflItion 

Sooted 

.... bsent 

Blackened 

Fugitive red 

Mine ... 1 encrustation 

To~J 

Worked sherds - 8 (7.0%). 

B. PASTE 

1. Temper Compos'lion 

T emper 

Undiffe~ntilted igneous 

Tncbyte 

Tflchyt<: > u ndstone 

s.ndstone with lI'IIcnytc 

T~I 

2. Tel(tll~ Attributes 

Gnoio Size No. 

Fine 31 

Medium 41 

c~~ 

Ve ry coarse !! 
T~I " 

Undifferentiated Sandnone 
Grain Size 

Fine 

Medium 

C~~ 

Very coarse 

ToUlI 

3. Clay AttribuLes 

Clay-temper Iypu 

No type 

Black and white m er.:! 

Chuoka gny pUle 

Gny palle, white Mer.:! 

Ti n pUle 

Blac k: plSie 

White pUle 

TOlil 

• 
34. 1 

45.1 

1.1 

...!2.& 
100.0 

No. , 
" 
J 

" 

No. ~ 

0.9 

108 94.7 

3 2.' 
0.9 

--l ....Q.2 
II. 100.0 

Densily No. 

1-2 % 1 

SO , 
10 . 20 

20 ' 34 

30' 20 
>40. ..l 
T~I 81 

• 
21.7 

69.6 

'.3 

...u 
99.9 

No. • 
20 24.4 

1.2 

" 62.2 

2 2.' 
5 ' .1 
1 1.2 

..1 1.' 
81 99.9 

Ceramics 405 

No. % or Total 

1.1 

" 73.' 
22 24 .2 

_I ---.Ll 
114 100.0 

Sherd • Temper No. • 
1.2 None " 81.3 
3.7 < naif 13 14.3 

24.7 > half ...i -U 
42.0 Total " 100.0 

24.1 

...12 
100.0 

Texture Index No. • 
Very fine 9 11.1 

Fi". 9 11.1 

Fine-medium 19 23.5 

Medium 10 12.3 

Medium-coarse " 19.8 

C~~ 14 17.3 

Very coarse ...i ~ 
Total 81 100.0 

Vitrification No. • 
AbteDt " 18.2 

High-fired " 59.\ 

Clearly vitrified lQ ...lU 
T ... I 88 100.0 
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Chuska Carbon--on-white 

References: Peckham and Wilson (1964); Windes (1977) 

Included Types: 

Nava, Toadlena, Newcomb Black-oo-whlte 

Similar types: 

Cibola: Pueblo II-III Carbon-on-white 
Tusayan: Black Mesa, Sosi. and Dogoszhi Black-on-whites 

Production span: A.D. 900 to 1200 

Tabl.: 2A.30 

Description: 

This group includes sberds that were recognizably Chuskan during the classification pbase (before the temper 
analysis), based on slip, carbon paint, paste color, and visible trachyte. but which could not be placed in more 
specific groups (Chuska Black-on-wrute, Chuska Carbon-on-white witb Red Mesa Design), either because of 
insufficient design field or absence of appropriate category , Its catchall nature may be seen in the fact that the two 
most common design elements are the generic "general solid" and ·solid band design . · Clearly. there is overlap 
with several other type groups: Pueblo II-ill Carbon-on-white. Chuska Black-on-white, and Chuska Carbon-on
white with Red Mesa Design. The presence of wide and narrow Sosi styles, as well as Hacbure A and pendant 
paraUellines, indicates that the group covers several typological time groups. As in Chuska Carbon-on-white with 
Red Mesa Design, there is a high frequency of ladles in this group (17 percent). 

• 

• 

• 
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Table 2A.3D. Chuska Carbon-on~white definition. 

Site Oc~urrence 

Sile No. $ of Type % of Site 

Pueblo Alto 138 56.6 2.6 
2951423 1 0.4 0.2 

295J 627 82 33.6 1.1 

295J 629 , 2.0 0.3 
295) 633 2 0.' 0.6 

2951 721 0.' 0.7 

1951 1360 ...!1 ~ 0.7 

ToW 24. 100.0 1.2 

A. SURFaCE TREATMENT 

1. Decoration 

Motif No. 

Design. 2 3 No. % 
HooD, fbgs 0.' 
Unnestcd isolates 1 0.4 

Non-overlapping steps 2 0.7 
Pllfalle] linn " 16 '.7 
Banded frame~ 3 • 1.4 

• Pendant parallel linea 11 7 " 6.' 
Fnmera with untie ked solids 3 3 1.1 
Ticking 2 0.7 

Comer triangles 2 2 0.7 

Scroll. • 7 2 17 6.0 
OM. 0 .' 
Dott«l lines 3 3 1.1 

Checkerboard • • I.' 
Sawteeth 11 6 " 6.' 

B"b. 0 • 13 ' .6 
Wide Saai style 23 3 26 0.2 
Narrow SOl i style 7 • 2.' 
Huvy dOUed linea 0.' 
HCIVY curvi linear linn • 2 10 3.' 
Narrow curvilinear lines 2 2 0 .7 
Solid band dCl ig n 29 , 2 36 12.7 

Isolated triangles 2 3 1.1 

General 1I01id, 40 , 2 47 16 .6 

Hachure A-I 12 12 ' .2 
HachliN 8 - \ 3 3 1.1 

HachliN B-3 0.' 
HachuR 8·7 0.4 
Other hachure , 6 2.1 
Squiggle lines 2 2 0.7 
Tntcrhx,l:cd frets 2 3 1.1 

• Anlhroh oomorphl • , 1.8 
$Qlid ticked tri.anglcs 2 0.7 
Exterior bowl motif 3 3 1.1 
J.r neclc mOlif J J - --1 ...l.J 
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Table 2A.3D. (continued) 

Moli( No. 

Il<oltm , 3 No. ~ 

Total. '" " 10 283 100 . .5 

No. with I, 2. 3 ttulmenll " . " 10 '" ~ with I, 2, 3 trellll1enll .59 .7 14.8 3.S 78.0 

26 cuu with no dulao recorded 

Lbi.m 

!lE' No. ~ Rim Deeoration No. % 
Unpainted , 0.8 Unpainted 76 31.1 

Minen] Brown 3 I.' Solid " 22.05 
Carbon '" 97.5 Don.' 17 7.0 

Unknown _ 1 -M Eroded pl int 7 , .• 
T",,1 l4. 100.0 Worn: plint ,one " 15.2 

Unknown 2a --1L1 
T",,1 '44 100.0 

~, Polj .... 

~. C~ ... Toul 

TIE! No. • No. • No. S • Uokoow. • 3.3 • 13.6 " '-' 
NOM 3 I.. 1.7 • 1.7 

SltUky O.S 3 S.1 • 1.7 

One l ide 

Moderate , 1.1 • 10.2 8 3.3 
Completely polished 33 18.1 39 66 .1 72 29.9 

Both . idet 

Modcl'fltc , 1.1 , 0.8 

Completely polilbcd " 53 .8 , 3.' 100 4].5 

Differentia' intcriorfcxtcrior polish ...l1 20.3 - ...l1 .l.Li.. 
Total, '" 100.0 " 100.0 '" 100.0 

L..lli 

~. C\OKd T"",1 

Typo No. • No. S No. S 

AbKN O.S 1.7 , 0.8 

Interior " 8.' IS .. , 
Exterior , 1.1 33 5S.9 3S 14.5 

Slipllop • 3.3 23 39.0 ,. 12.0 

Both fidet I" ".S , 3.' IS' 63 .9 

Unknown J --1:1 - - - J -..1:1 
Toeal, '" 100.0 " 100.0 '" 100.0 

• 
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Table 2A.3D. (continued) 

S. Forms.nd Metric. 

Fo~ 

Bow, 
Cal'lleen 

Duel;: pot 

Effigy 

..... ,. 
M,. 
Pilcher 

Tecoma1e 

Oil, 

Gourd jar 

Whitewlre jar 

Uoknowo 

T~I 

,. Hlndles 

Solid coil 

Multiple solid coil 

Strap 

Tubular 

~rfonled tubular 

TrouJh-gourd 

Sirap lug 

Cupule lUi 

Total 

Handlu :iteQ1ll 1:9 

No. 
,,(I 

I 

2 , 
42 

" 
17 

I 

22 

...1 
24' 

• 
57.4 

(I.' 

0.' 

0.' 
17.2 

(I.' 
'.3 
0.4 

7.0 

0.4 

9.0 

---1.1 
100.0 

(Excluding ladlea from forms Ind handln). 

7. Surface Alleration 

Sooted 

Abeenl 

Toull 

Worted lherd ... t6 (6.6%). 

No. • 
3 .. , 
• 11.4 

/0 28.6 

2 '.7 
2.9 

10 28.6 

• llA 

...1 ---.ll 

" 101)') 

No. % 

2 

242 

244 

0.' 

...12.1 
100.0 

No. 

93 

30 

• 
" 
7 
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Orifice Diameter (mm) 

Jt.-nge x I .d. 

60-350 184.1 66 .76 36.3 

4().240 102.2 39.28 38.4 

S().95 74.4 15 .9\ 21.4 

30-110 73.2 18.15 24.8 

70-110 86.4 17.01 19.7 
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Table 2A.3D. (continued) 

8. PASTE 

1. Temper Compos'tion 

Temper 

Undiffe~ntilled sandBlOne (0",,9, 4 .1 OJ) 

Fine to medium undSlOne > shcrd 

Fine to medium IoandlltOne < merd 

Coar.c ... nd8lOne > sherd 

T rachyte 

Trachyte > SII ndstone 

S.ndstollO > trachyte 

Unide ntified igneous with tandstone 

TOIaI 

2. Texlu~ Auribules 

Grain Size No. • 
Fi~ 74 33 .5 

Medium 106 48.0 

CN~ " 15 .8 

Very coarse ....!i ---1.1 
Total 2 .. 100.0 

Undifferentiated Sandatonc 
Grain Size No. 

Fine 

Medium 

CN~ 

Very Coarse 

Total 

3. Clay Anribulc8 

C .. y-umper typu 

No type 

Blick clay with while shere! 

Gray with black sherd 

Gray with black . nd white sherd 

Chusn gllly paste 

Gray paste, wbite s/lerd 

Tan 10 brown clay 

Black clay 

White clay 

T .... 

27 

34 , 
-
70 

Density 

1-2$ 

50 

10' 

"" 30' 
> 40$ 

ToW 

• 
38.6 

48.6 

12.9 

100.1 

No. 

66 , 
1 

110 

7 , 
2 

--1 
203 

No. 

6 

69 

79 .. 
--1 
2" 

• 
32.5 

2.' 

0.' 

0.' 

54.2 

3.' ,., 
\.0 

---1.,Q 

100.0 

No. % ofTOUo[ 

7 

15\ 

49 

II 

J 
2" 

• 
0.' 
3.0 

34.2 

39.1 

19 .11 

--1.i 
100.1 

Texture Index 

Very fine 

Fi~ 

Fine-medium 

Medium 

3.2 

0.' 

0.' 

68.3 

22.2 

'-' 
----2d 
]00.0 

Sherd 
TCmpH 

None 

< half 

> ha lf 

T~' 

Medium-<:oane 

C~~ 

Very COlIne 

T",,' 

Vitrific.tion 

Absent 

Higb-fired 

Marked 

ToIo' 

• 

No. • 
'" 71.9 

43 \9.5 

--1£ -1& 
2 .. 100.0 • 

No. • 
27 13.4 

3I 15.3 

38 18.8 .. 19.9 

26 12.9 

23 11.4 

-'l ---L.i 
202 100.0 

No. • 
47 21.4 

" 44.S 

..1l 34.1 

110 100.0 

• 



• 

• 
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Chuska Carbon--on·white with Red Mesa Design 

References: Peckham and Wilson (1964); Windes (1977) 

Synonyms: 

Tunicba, Newcomb, Burnham Black-on-wh.ites 

Similar types: 

~: KiatutbJanna, Red Mesa Black-on-whites 
Chuska mineral: Naschitti, BrimhaU Black-on-white 
Mesa Verde: Cortez Black-on-white 
Tusayan: Wepo and Black Mesa Black-on-whites 

Production span: A.D. 875 to 1000 

llIIlk' 2A.3l 

Description: 

Ceramics 411 

This type uses the Red Mesa design set executed in caIbon paint on trachyte-tempered pottery; Windes thinks 
this type generally falls more toward the early part of Red Mesa Black-on-white's span. Parallel lines, ticked 
triangles, scrolls, and especially Hacbure A are all common decorations. Motif occurrence is fairly similar to Red 
Mesa Black-on-wbite, although Hachure A-I and pendant para1lellines are more common in the Chuska group and 
ticked triangles are more common in Red Mesa Black-on-white. Slipping on both sides is more common in this 
Cbw;ka group than in Red Mesa 81ack-oo-white, and slipsJop is WlCOmmon. Ladles and jars are relatively abundant 
fOllllS in this type group compared to most other decorated types, including the contemporaneous mineral-painted 
types (Early Red Mesa, Red Mesa Black-on-whites). A good example of this group from 29SJ 627 is illustrated 
in Toll and McKenna (1992:216). 



412 Chaco Artifacts • Table 2A.31. Chuska Carbon-on-white with Red Mesa Design definition. 

Site O<:eumnce 

Site No. % of!l£e % of Site 

295J 299 BMlll 3 2.3 0.' 
29SJ 299 PI 0.' OA 
Pueblo Alto 29 22.S 0. ' 
29SJ 423 

2951 627 " 45 .0 0.' 
2951628 0.' 0.1 
295J 629 • '.2 0.' 
2951633 

29SJ 72. 

2951 724 1 0.' 0.2 
2951 1360 28 21.7 1.3 
Shabik'cthchee - - - - -

Total "9 100.1 0.' 

A. SURFACE TREATMENT 

I. Decoration 

MotlfNo. 

DuiiM 2 3 No. • 
Hooks, f1agl 0.' • Non-overJapping lIepa. zigzag 0.' 
Parallel linn 9 4 14 7.3 

Cribbed parallel linel • • 2.1 

Pendant plnlle! Jines 10 , 16 .A 
Ffllllera with unlicked solida 10 10 ' .2 
Ticking 1 1 0.' 
Comer triangle. 1 , • 3.1 

SeroUs 7 7 2 16 ••• 
framing dott 0.' 
Dotted line. 3 2 • 3.1 

Checkerboard 1 0.' 
Sawteelh 2 3 , 2.' ..... 2 2 1.1 

Narrow Sosi lI1yle 1 1 0.' 
Solid band del ign 31 • 36 18 .9 

General solidi 3 • 9 ' .7 
Hachure A-I 37 2 40 21.1 

Hachure BlC 0.' 
Heavy Gallup aquiggle 1 0.' 
Squiggle linc. 1 2 3 1.. 
Interlocked freb 2 2 1.1 

Solid licked lriangiu 4 • 11 , .• 
lnIerlockcd ticking 0.' 
Narrow neckbanding - ...! , _1 Jd 
T~. 128 " • 190 • No. with I. 2, J trulmenl. 74 46 • 12. 

" with I . 2 3 treaunenb 57.8 35.9 '.3 100.0 
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Table A.31. (continued) 

2. Paint 

!lEo No. ~ Rim Decol'ltion No. % 
Mineral black 2 I.. Unpainted 19 14.7 

Carbon 127 ...2!d Solid line 44 34.1 

T",", 129 100.0 Dotted 2 I.. 

Eroded solid line , 3.' 

Usc-iround " 14.0 

"""""'" ...il 3J.S 
Total 129 100.0 

3. Polish 

~en Closed To,," 

Typ. No. % No. % No. • 
Unknown 4 4.' 2.' , 3.' 
No~ J.J 2.' 2 I.. 
One side 

Streaky J.J 0.8 

Moderate 2.' 1 0.8 

Completely polUtbed l' 17.2 37 92.' " 40.' 
80th sides 

• Modcnltc 2 2.3 2 I.' 
Completely poli$bed " 59.8 " 40.' 
Differenti.1 interior/exterior poliah 11 13.8 - -- ...l1 ....2...4 
Total. 87 100.0 40 100.0 127 100.0 

~ 

Op," Closed T",,1 

Type No. % No. • No. % 
Interior • .. , • 4.7 

Exterior 36 90.0 36 28.3 

Slip.lop 3 7.' 3 2.4 

Both .idn 78 89.7 78 61.4 

Unknown ..1 ---1:..4 ...l --U ~ -1J. 
Totals 87 100.0 40 100.0 127 100.0 

,. Fonns and Metrics 

Orifice Diameter (nun) 

Fo= No. • No . ...... , I .d. ,,~ 

Bowl 66 51.2 .. 60-330 181A 51.75 28.S 

Canteen 0.8 

Ladle 21 16.3 11 70-190 119.1 38.00 31.9 

Wbiteware jar 23 17.8 4 55-95 72.' 16.58 22.9 

au. 0.' 1 90 
PilCher 14 10.9 11 60-115 76.8 17.19 23.2 

Miniature vessel 1 0.8 

• Unknown --l --U 
T",,1 129 100.0 
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Tabl. A .31. (co1l1inued) 

6. " andis, 

Solid coil 
Muhip]eo aolid coil 

Strap 

TrouP-IOU"' 
Indlnted 

T",,' 

Hlndlu:ilerru _ 1:18 

No. 

3 

• 
...! 

" 
(Excludin, ladlu and unknowllt from (Ot'!llll and handln). 

7. Surface Alteratiog 

Type 

Ab.:n! 

Bllckeni." 

Fu,itive red 

Mincl"li enerullIlion 

T",,' 

Worked .Jlcrda_ 24 (1S.6"). 

B. PASTE 
I . TCT!J!cr Compo!lion 

Uodifferemu,ted .. ndMOne (0- 3, 2 .6"> 

Fine 10 medium .. ndttooe > Iherd 

FiI'lO to n.:dium .. ndllone < aIIerd 

TrachY"! 

Tnch)1c > II.ndltone 

S.ndttonoe > 1l1lchyte 

T"", 
2. Texture Attribulc, 

Gn;n Size No. 

Pine " Medium 63 

Very roIItIe ...J.l 
ToW 117 

0 
3S.9 

53 .8 

-..!.Q..2 
100.0 

Undiffere.m.ted S.ndl&ODC 
OninSiu No. 

FiM 

Mcd.ium 
c~~ 

Very «!fIne 

T",,' 

• 
" 3 

30 

No. 

'204 
, 

--l 
128 

Denait)' 

50 
10. ,.. 
30. 

>400 

T"", 

• 
26.7 

63 .3 

10.0 

- -
100.0 

• 
' .7 
'.7 

20.0 

60.0 

J..1 
100.1 

• 
96.9 

0.' 
0.' 
~ 
100.1 

No. 

• 
" " " --1 

' 07 

• 

No. " of ToCal • , ' .7 , 0.' 

" 74.4 
26 22.2 

-.l ...ll 
117 100.1 

Shero • Temper No. 0 

3.7 NOM " 73.S 

17 .8 < hIIlf " n .' 
41 .6 > hllf --1 ---..!J. 
25.' TOUI 117 100.0 

--i:1 
100.0 

Texture lDdu No. 0 

Very rUM: " 11.2 

FiM " 13 .1 

Pine-medium 23 lU 
Medium " 14.0 

Mediutll-COIIlW 

C~~ 

Very COI.fK 

31 29.0 • • • .4 

J ....ll 
T ... ' '07 100.0 
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Table A.31. (continued) 

3. Cln Attribut!l 

Clay-tcmpcr t}']?C1 

No type 
Black and while .betd 

Gr.y with black Iherd 

01111 wilh blaek and white Uterd 

Oiutb PY p .. 1e 

OI'llY pule, white Iherd 

Tin 10 brown city 

White clay 

T",,' 

No. 

31 

2 

.. 
3 , 

--1 
'08 

Ceramics 415 

~ Vitrification No. ~ 

21.7 AblCllI 22 19.6 

I.' KiJb.tired 44 39.3 

0.' M.,.,., ~ ..iLl 
0.' To<ol 112 100.0 

63.0 

2.' 

0.' 
-.2:2 
100.0 
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REDWARES 

Black~n-red 

References: Abel (1955); Bretemitz et al. (1974); Carlson (1970); Colton (1956); Goetze and Mills (1993:69-78); 
Peckham and Wilson (1964:100-101); Toll and McKenna (1987:154-158) 

Included tyReS: 

Chuska: Sanostee Red-on-orange (6.9 percent) 
San Juan: Abajo Red-on-orange, Bluff Black-on-red, Deadmans Black-on-red (37.8 percent) 
White Mountain: Puerco, Wingate Black-on-red 
Tsegi Orangeware: Tusayan Black-on-red. Tsegi Orange 

Production span: A.D. 700 to 1200 

Table: 2A.32 

Description: 

This .type~ is an unfortunate artifact of the rough sort strategy. since at least series, if no t types, could have 
been easily recorded. To an extent, the series can be reconstructed using temper data, and the data presented bere 

• 

are divided by temper. The most unfortunate loss is the ability to confidently discriminate between White Mountain 
Redwares and Tusayan Redwares. Paste observations made at the siles where sherds from these series were most • 
abundant-Pueblo AJlo and 29SJ 627-give an indication of some cases which are likely to be White Mountain types 
in the black or gray pastes with white sberd, but there are surely White MOWltain Redwares which are not indicated 
by these paste codes. The San Juan and Sanostee identifications in Table 2A.32 are reliablej the Woodruff group 
is based on occurrence of plain red pottel)' in early contexts, primarily at 29SJ 423; the "Sandstone" and "General" 
categories are more muddled, containing White Mountain and Tsegi sberds, as well as sherds lacking clear temper 
identification. This sandstone group is oot to be confused with the no longer used "Sandstone Black-on·red,· a type 
name used by Hawley (Kluckhohn and Reiter 1939) to cover Sanostee Black-on·red. 

Attributes not monitored by the analysis, such as slip color, are important in separating series-while both 
Tsegi and San Juan p:>ttery tend toward orange surfaces, White Mountain pottery is a deeper red with more purple 
in it. While Mountain paste is also quite distinctive, modally being gray with no gradation to the red surface and 
containing readily visible pieces of white sherd temper. 

The derived series groups occur with greater frequency in different time periods. San Juan·tempered redwares 
dominate the A.D. 900s and l<XX>s, but are replaced in the A.D. 1<XX>s by the sandstone and general groups, which 
are lD06t1y White Mountain and Tsegi types. By group definintion, Woodruff is only in early contexts. Woodruff 
Red is a type originally defined by Mera and used since with little refinement. Woodruff Red has a brownware 
paste tempered with fine.to.-omiu.m sand, although Mera's ~ription includes some coarse-tempered cases, as does 
the group called Woodruffbere. Vessels are built by coiling (unlike Adamana Brown which is paddJe·and·aovil) . 
A deep red-to--grayish·red slip is applied to either the interior o r both surfaces of bowls. No painted decoration is 
present. Slip is moderately polisbed, perhaps sligbtly better on bowl interiors. Although jars bave not been 
recogni.z.ed by others, this sorting class contains substantial numbers of closed vessels. In this instance this group 
should have a less rather than a more specific name, sucb as early red or brownware, especiaUy with post·sorting 
inclusion by attributes. Whatever it is caUed, this sizable group of early red vessels should be separated from the 
other redwares and certainly bears further study. 

With the exception of the early, plain redwares (especially "Woodruff") more than three-fourths of the • 
redwares are bowls. This predominance of bowls probably results from. preference for redwares as serving vessels, 



• 
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and perhaps also from relative ease of ~g bowls rather than closed forms (Whittlesey 1974). The San Juan 
Rcdwates include. bigber percentage of closed fonm than the other groups. but are still over three-fourths bowls. 
The geoerally later -Slodstooe- group bowls tend to be larger than the other groups (Figure 2A.21). While there 
is DO suggestion of stackable sizes in the overall redware bowl diameters (Figure 2A.22), there are four distinct 
peaks abow: 3 em apart in the San Juan Redware bowls (figure 2A.23). This group includes a broad time range, 
but the siu groups are .t least suggestive of transportable groups. 

Hachure is much more commoo in the sandstone group than in the other groups. This results from the date 
of the majority of these specimens and the presence of Wingate Black-oo--reci. Parallel lines are especially abundant 
in the San Juan group, with wide Sosi style in the sandstone group (primarily Puerco Black-oD~red). Because of 
greater inclusion of DOD-rim sberds in the analysis, there is • high proportion of sherds with unknown rim 
decoratioo; among the observabie cases the San Juan group exhibits a greater tendency to have solid painted rims. 
Most of the decorated redwares are well polished and slipped. 
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Figure 2A.2 1. Box plot o/redware bowl diameters by type group. Group n's may be/ound in Table 2A .32.5. 
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Redware Bowl Diameters 

80 110 140 170 200 230 260 290 320 350 
95 125 155 185 215 245 275 305 335 

Diameter in mm 

Figure 2A .2 2 . Histogram showing distribution oj all redware bowl diameters (n=214). 
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San Juan Redware Bowls 
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Figure 2A.23. Histogram of San Juan Redware bowl diametersjrom all lime periods (n=80) . 
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• • • Table 2A.32. Redware definition. 

Sile oeClirtence; Ong;naltYPe names 

Ceramic Rough Sort T~ 

Plain Redware Decorated Redwarc PoJ)::chmme T~I 

~ of ~ of ~ of 10~f %,of 
SileNo. No. ,,. No. '1" No. ypo No. Site 

29SJ 299 BMW 0.3 0.2 0.2 

2951299 PI , 2.4 , 1.8 3.' 
Pueblo A1lo • 3.1 '" 33.8 4 50.0 133 26.3 2.5 

2951 423 88 69.3 88 17.4 13.8 

2951 621 2 I.' '" 36.S J37 27.1 1.8 

2951628 7 ,., I 0.3 8 I., 0.' 
29SJ 629 7 ,., 34 '.2 41 8.1 2.' 
2951 633 I 0.8 12 3.2 • 50.0 17 3.' '.3 
295J 721 2 I.' I 0.3 3 0.' 2. 1 

2951724 14 Il.O 29 7.8 43 8.' 7.' 
29S) 1360 I 0.8 23 ' .2 24 4.' 1.2 

Shabik 'emcbee _ I ---.M - -- _ I ~ 0.5 

Total 127 100.0 370 100.0 8 100.0 SO, 100.0 2.' 

Original type by derived hpe 

Original Redware Series 

Plain Redw81:e D«orated Rcdw.tc Pulychmme 1!!!!!. 
12e!::iv~ S~rin No. • No. • No. • No. • 
San Juan II 8.7 180 48.6 191 37 .8 

Sandstone 12 , .• 117 31.6 8 100.0 137 27.1 

Sllnoatee • 4.7 29 7.8 " .. , 
Woodruff 79 62.2 79 1.5.6 n 
General .l2 Ji,Q ~ ...!L! -'l Jl:1 ~ 
Total 127 100.0 370 99.9 8 100.0 SO, 99.9 2 

" ~ 
.... 
'" -



Table 2A.32. (cominued) "" '" '" Chaco Redwarea by Time 
n 
"" Derived Redware Series 8 Sin Juan Sandstone Sanostee WoodnJtT General Total 

• 0' • 0' • 0' • 0' • 0' ~ 
lime (A.D.) No. Time No. T"'" No. Til"!» No. Time No. Ti~ No. • j;l> 
500-600. 1.1 7S 86 .2 12.6 87 22.6 " 11 -~ 
700-820 i9 35 .2 12 22.2 16 29.6 • 7.4 3 5.' " 14.0 

820-920 , 60.0 10.0 3 30.0 10 2.' 
920-1040 86 74.1 12 10.3 10 8.' • ,., II' 30.1 
1040-1100 " 45 .2 5 '.1 29 .... " 16.1 

1100-1200 _I 1.8 11 96.4 - - --1 I .' .2l! 14.5 

T~II 1'1 36.6 .. 21.8 29 7.5 79 20.S " 13.5 385 100.0 

Site Occurrence: Redwarn divided by temper and time .!tributes 

Derived RedwaI'e Seriu 
----

San Illan Sandstone Sal105lec Woodruff General T""oJ 

• 0' • 0' • 0' • 0' • 0' • 0' Sile No. No. W.~ No. W.~ No. W.~ No. Wou No. W.~ No. Toal 

2951 299 BMID 0 .5 0.2 

29SJ 299 PI 5 2.' 2 1.5 2 5.7 , 1.8 

Pueblo Alto " IS.8 " 46.7 33 52.4 133 26.3 

2951433 0.5 I 0.7 74 93 .7 12 19.0 .. 11.4 

29SJ 627 87 45.5 " 26.3 , 25.7 5 7.' m 27.1 

29SJ 628 0.5 7 5.1 • I.' 
295J 629 22 11.5 , • .4 • 22.9 5 7.' .1 '.1 
29SJ 633 5 I.' II 8.0 U 17 3.4 

295J 721 3 2.2 3 •. , 
295J 724 i1 .. , 5 l.' 15 42.9 • 5.1 2 3.2 43 8.5 

295J 1360 I' ••• 2 1.5 2.' 5 7.' 24 ••• 
Shabik'eschee - - - -- - - ...1 ----1.1 - - J ---ll 

TOUols 1'1 100.0 m 100.0 3S 100.0 79 100.0 " 100.0 5.5 100.0 

• • • 



• • • Table 2A.32. (continued) 

A. SURF6CE TREhDMENT 

1. Decoration <an Itll~c dc!ign elementl comhined) 

Derived Redware Sene! 

San luan Sa!ldatnn!i: ~Inolltee General T"", 
lkliglR No. '" of Wan No. '" of Ware No. ')Ii or WIn: No. 'Ii of Wire No. " of Total 

Non-ovcrl.pping .tepa I 0._ 0.3 

Parallel line. " 22.2 13 ' .7 2 •. , 13 27.1 " 16.8 

Cribbed paraUeilinu 0._ 0.7 2. 1 , 0.' 
Banded frarm", 2 1.2 2 0.' 

~ndanl par.llel lin" 3 1.8 7 4.7 '.2 2 ' .2 13 , .• 
Framera wiill unticked IOlids 3 1.3 2 0.' 
lrRgul' f wide linea 3 1.2 2 0.' 
Ticking • 3.' ' .3 , 1.3 

Comer trianglu 2 1.2 3 1.3 3 ' .2 

_ 
I.S 

ScroU. 

_ 
3._ 3 3.0 • 3.3 

Doa.cd linc. 0.' 3 1.3 , 0.' 
Thick Wlvy linea 0._ I 0.7 3 0.' 
Cbeckerooard 0._ 3 1.3 3 0.' 
Eyed solid. 0.7 I 0.' 
Sawtcelh 0._ 3 2.0 I '.2 2 ' .2 7 1.8 ..... 0._ • _.0 3 12.5 13 3.' 
Wide So.i slyle 10 _.0 21 14.1 31 8.0 

NIrJ"OW Sosi "yle 14 ... • 2.7 2 '.3 2.1 21 , .. 
Huvy curvilinear linea , I .' • 2.7 2 ' .3 • 2.3 

Narrow eu~i1inctr linea • 2.' • 2.7 2.1 • 2.3 

Solid ~nd delign 

_ 
3._ 2 1.3 8 2.1 

belaled triangles 0._ 0.7 2 0> 

General lIOI id, 31 111.6 22 14.11 • 37> • 18 .8 71 18.3 n 
Bold billCcting linn 0.7 2 .. , 3 0.8 " ;a 
HachuR A· 1 • ••• , 10.4 13 3.' S 
Hlchurc A-3 3 1.8 7 ' .7 10 2._ ;;. 

~ 

Hlchure 8-1 0._ 11 ' .1 2.1 14 3._ 

Hachure 8·3 • 2.7 4 1.0 ... 
'" '-' 



Table 2A.32. (continued) ... 
to.> ... 

Derived RedwlIfe Seriel (") 

San Juan Sandstone Safl()!;tee General Total 
:r 

" n 
Designs No. % of Wanl No. % oew.re No. % o(Warc No. % o(Ware No. % of Total 0 

Hachurr: B-4 2 1.3 2 0.5 
;J> 
a. 

Hlchure B-O 0 .' 2 1.3 3 0.8 S' 
Heavy Gallup squiggle 0.' 2 4.2 3 0.8 n -~ 
Hatched pendant triangle. 0.6 0.3 

Squiggle linci 3 1.8 2.1 4 1.0 

Interlocked frets 2 1.3 2 0.5 

Solid ticked trianglea 3 1.8 0.7 4 1.0 

Exterior bowl motif 0.6 2. ' 2 0.5 

Jar neck motif 0.6 4.2 2.1 3 0.8 

White exterior design polychrome 4 2.7 4 1.0 

Unslipped motif area polychrome 0.6 4 2.7 5 1.3 

Intedocked ticking 0.7 0.3 

Other hatched --2 ~ ...2 -ll - -- .J! ...lb1 ...ll -2..J.. 
T",,' 167 100.0 14' 100.0 " 100.0 48 100.0 388 100.0 

No. \IIiib I painted !RaIment 134 80.2 107 71.8 20 83.3 37 77.1 298 76.8 

No. with 2 painted trealments 27 16 .2 " 25.5 4 16.7 II 22.9 80 20.' 
No. with J painced treatments 6 3.6 4 2.7 0 0 10 2.' 

2. Painl 

Derived Redware Sene! 

San Juan Sandstone Sanostee Woodruff General Total 

% of % of % or • of • of • of 
T". No. W.~ No. w.~ No. W.~ No . Wm No. Wm No. T",,' 

Unpainted 26 13 .6 25 18 .2 8 22.9 78 98.7 22 34.9 15' 3J.S 
Mineral: red 1.3 0.2 

billck 0.5 2 1.5 3 0.6 

,,= 2 1.0 2 0.4 

Mineral-Carbon 160 83.8 '06 77.4 27 77.1 40 63.5 333 65.9 

0""". 0.5 4 2.' 5 1.0 

Uokno~ _ I ----2:1 -- -- ...! ~ ...l ~ 
Totals ,91 100.0 lJ7 ]00.0 " 100.0 79 100.0 63 100.0 50S 100.0 

• • • 



• • • Table 2A.32. (continued) 

Derived RedwlN: SeriC$ 

San Juan Sandstone Sanostee Woodruff General T",,' 

• 0' • 0' • 0' • 0' • 0' • 0' 
Rim Decoration No. w.~ No. w.~ No. w.~ No. w.~ No. w.~ No. T",,' 

Unpainted 37 19.4 83 60.' 10 211.6 27 34.2 " 30.2 17' 34.9 

5<llid 69 36.1 16 11.7 8 22.9 1.3 16 25 .4 "' 21.8 

Eroded pairu , 3.' 2 I.S 2 5.' I., \I 2.2 

Use-ground 5 2.' 2 1.5 7 1.4 

Unknown ..11 ...lU ..11 24.8 1i 42.9 .l.! ..MA Jd .,jll l!!l ..1ll 
Totals 191 100.0 '" 100.0 J5 100.0 79 100.0 OJ 100.0 "5 100.0 

Q 

I 
~ 



Tabl.2A.32. (cominued) 
... 
'"' "" 

3. Poli!oh () 

"" 
""'" C]oxd Too.! ~ 

0 

Type No. • No. • No. • ;,. 
Unknown I' 4.0 7 '.9 23 4.' 

i:l. 
S-
O 

None 7 1.8 2 2.0 9 1.8 -~ 
One ride 

Streaky 0.3 2 2.0 3 0.' 

Moderate 0.3 , '.0 6 J.2 

Comple\.Cly polished 29 7.3 " 68.3 98 19 .7 

8QI.b tide! 

Streaky 2 0.' 2 2.0 4 0.8 

Modllrate , 1.3 , 1.0 

Completely polillhed 322 81.1 J3 12 .9 335 67.3 

Differential inlerior/enerior polish -ll .....u _ I --1.J! ..ll --.il 
Totals 397 100.0 101 100.0 "8 100.0 

4 . Slip 

Oroupt:d Fortnll 

Opoo Clole\! T~I 

T,po No. • No. • No. • 
Absent 71 17.9 29 28.7 100 20. 1 

Interior 37 9.3 37 7.4 

Exterior 9 2.3 'I 60.4 70 14.1 

Slipslop 0.3 2 2.0 3 0.6 

Both .ide. 270 68.0 8 7.9 278 55 .8 

Unknown .....2 ....ll _ I .....LQ ..lQ ---.bQ 

Tout. 397 100.0 101 100.0 498 100.0 • • • 



• • • Table 2A.32. (continued) 

S. Forms and Metric, 

Derived Redwl.re Series 

San Juan Sandstone s."""" Woodruff General T~I 

% of • of 'of • of • of • of 

'OM No. w.~ No. w.~ No. w.~ No. w.~ No. w.~ No. T"'" 

Bowl 148 n.5 121 88.3 " 88 .6 " 51.9 " 81.0 392 77.6 

Ladle , 2.1 •. 7 5 I.. 

In 25 13.1 7 5.1 2 5.7 32 40.5 , '.5 72 14.3 

Piu:her 2 I.. 2.' I., , 0.' 

ou. !.3 0.2 

~nteen I. ' 0.2 

Seed jar , 2.1 , 2.' I.' • 1.8 

T~omale 3 !.6 3 2.2 2.' 3 3.' I.' II 2.2 

Duck pot 0.5 0.2 

Effigy 0.7 I., 2 0.4 

Unknown ...j ....lJ. - - - ...1 --1.:.i ...1 ...ll _7 ....L± 
Toeal! 191 100.0 137 100.0 35 100.0 79 100.0 63 100.0 505 100.0 

Orifice Diameler 

F OM No. Range , s.d. 

Bowl 214 80-350 197.5 45.79 

San Juan .0 85·350 191.9 48.33 

SandtJIone " 120-300 209.8 43.42 (") 

Sanostee 16 1l 0-20S 173.8 27. 11 ~ Woodruff to 80-260 177.0 52.72 

General 27 140-3 10 198.5 42.69 n' 
~ 

Ladle (StIn Juan) , 85-130 106.3 22.13 

In 7 30-.. 67.9 21.96 t; ..., 



Table 2A.32. (continued) ... 
N 
00 

Orifice Di.meler ("'J 
or 

Fo= No. R.nge , I.d.. 0> 

" San Juan , 55.0 7m 0 

Sandstone 85.0 0.00 » a. 
Woodruff • 70.0 27.80 iil' 

Pitcher • 70-70 70.0 0.00 " ~ ~ 
San Juan , 70.0 0.00 

Sanostee 70.0 0.00 

General 10.0 0.00 

Oil. (Woodruff) 205.0 0.00 

Canteen (General) 30.0 0.00 

Seed ju 1 90-2 10 129.3 38.99 

San Juan • 116.2 9.46 

Sandstone 3 146 .7 60.28 

Tccomate 6 70-160 %.7 32.20 

San Juan 95 .0 0.00 

Sandstone , 122 .S 53 .03 

Sanome 80.0 0.00 

Woodruff 90.0 0.00 

General 70.0 0.00 

Effigy (sandstone) 15.0 0.00 

• • • 



• • • Table 2A.32. (continued) 

6. Handles 

Derived Redw.re Seriel 

Sin Juan Sndstone 
S. _ _ , _ _ 

General T~' 

% of • of % of • of • of 
No. w.~ No. w.~ No. w.~ No. w.~ No. T"",' 

Solid coil , 33.3 , 20.0 

Multiple solid coil 11.1 100.0 2 13.3 

Strap 2 22 .2 25 .0 100.0 • 26.7 

Tubular 11.1 '.7 

Nubbin 25.0 '.7 

Solid tabular lugl ILl '.7 

Perforated lugs 25.0 ' .7 

Bifurcaled 101id 

Tabular Jugs 11.1 '.7 

Effigy handles ~ .1 25.0 ~ -- - - ...! ~ 
ToW. , 100.0 • 100.0 100.0 100.0 IS 100.0 

7. Surface Alteration 

Blackened lIherds = 4 (0,&%). 

Worked IIhcnh = 69 (l3.7%). 

[ 
[l 

i'g 



Table 2A. 32. (continued) ... 
w 
0 

B. PASTE (") 
:T 

L Temper Composition ~ 
0 

Derived Redware Series ~. 
San Juan Sandstone S&llOs~e WoodrofT General Total iil' 

" -• or • or • or • or • or • or ~ 

Temper No. w.~ No. w.~ No. w.~ No. w.~ No. w.~ No. T~I 

Fine to medium zand8lone > men:! 16 11.7 30 38.0 46 9.S 

Fine 10 medium sandstone < merd " 60.6 " \7.2 

Coarse aan(btone > slIerd II 8.0 37 46 .8 .. 9.9 

Coarse sandstone < merd 23 16.8 23 4.8 

Cbllll:o:donic sandstone:: 0.7 1.3 2 0.4 

Sandstone wilb rounded iron oxide 3 2.2 II 13.9 14 3.1 

Trachyte 33 94.3 33 7.3 

No. willl sandstone 2 S.7 2 0.4 

San Juan igneous with hornblende 98 5 1.3 98 21.6 

San Juan igneous without hornblende .. 25.1 .. 10.6 

Sandstone-Sln Juan igneous with 
hornblende O.S 0.2 

San Juan igneQus wid! hornblende and 
saoostone 2S 13.1 2S S.S 

San Juan igneous without hornblende and 
sandstone !9 9 .9 19 4.2 

Unidentified igneous 2 18.2 2 0.4 

Unidentified i8neous with sandstone 9.1 0 .2 

Sandstone-unidentified igneous 3 27.3 3 0.7 

Not observed - -- -- - - - .2 45.S 2 _ 1_.1 

Totals !91 100.0 t37 100.0 3S 100.0 79 100.0 II 100.0 4S3 100.0 

• • • 



• • Table 2A.32 . (continued) 

2. T~x!u !'S! ALlrihutc. 

Derived Redwarc Series 

San luan Sand.tone ~.no$ke Woodru[ 

• 0' • 0' • 0' • 0' Grain Size. No. W.~ No. W.~ No. W.~ No. W.~ 

Very fine 31 16.2 24 17.5 l' 19.0 

MM 0.' 2.' 

Medium 108 56 .S 7S 54.7 l' 41.9 17 2l.5 

C~~ , 2.' 10 7.3 4 11.4 3 3.' 

V ery COlIne. ~ ..MJ. .A .lQ,! ...ll ~ ..1i ...lU 
Total. 1' 1 100.0 137 100.0 " 100.0 79 100.0 

Pe";'!'~4.1ledw.rlL~rie . 

S.n luan ~'!!!!.IQIE Sanostee Woodruff T~1 

• 0' • 0' • of • of 
Deruity No. W.~ No. W.~ No. W.~ No. Wm No. 

1-2% 0.' 1.3 2 ,. , 3.2 4 3.4 , .• 7 '.3 17 

10% 34 22. 1 44 31.0 11 61.1 34 45.3 123 

20% 80 51.9 64 53 .8 • 33 .3 1. 24.0 168 

30% 34 22 .1 7 ,., 11 14.7 " 
>40. - - - - -- - - - -' -.ll ~ 

Total. 1" 100.0 11' 100.0 l' 100.0 7S 100.0 366 

General 

• 0' No. W.~ 

2 20.0 

• 40.0 

- --
• 100.0 

• of 
T~1 

0.' 

4.' 

33 .6 

45.9 

14.2 

J.J. 
100.0 

Total 

No. 

72 

2 

21' 

22 

.ill 
44 • 

• 0' T_ 1 

16.1 

0.4 

4&.9 .. , 
29.7 

100.0 

• 

i 
~ . 
... 
W -
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Polychrome 

Refermccs; Abel (1956); Carlson (1970), Colton (1956) 

Included types: 

White Mountain Redware: Wingate Polychrome. St. Johns Polychrome 
Tt;egi : Tusayan Polychrome, Citadel Polychrome, Cameron Polychrome 

Production span: 

Wingate Polychrome: A.D. 1075 to 1200 
St. Johns Polychrome: A.D. 1175 to 1300 
Tusayan Polychrome: A.D. 1050 to 1130 
Cameron Polychrome: A.D. 1075 to 1200 
Citadel Polychrome: A.D. 1100 to 1200 

IBll!.c: 2A.32 

Description: 

Polychrome sberds are extremely rare in the Chaco Project assemblage; there are only eight in the detailed 
analysis, evenly split between White Mountain Redwares and Tsegi Orangewares. The polychrome effect is 
achieved differently in these two series. White Mountain Polychromes afe created by slip treatments on the 
exterior; in Wingate Polychrome, slip is applied differentially to the exterior of bowls, while in St. Johns 
Polychrome, white slip designs are applied over the full red slip on bowl exteriors. The Tsegi Polychromes are 
achieved by the use of red and black paints over the orange paste on bowl interiors. 

• 

• 

• 



• 

• 
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Ceramics 435 

Plain Red 

References: Abel (1955); Carlsoo (1970); Colton (1956); Daifuku (1961); Haury (1940); Peckham and Wilson 
(1964) 

Included types (undecorated POrtions only): 

Woodruff Red (Forestdale) 
Chuska: Sanostee Black-on-red 
Mesa Verde: Abajo Red-on-orange, Bluff, Deadmans Black-on-red 
White Mountain Redware: Puerco, Wingate Black-on-Reds; Wingate, St. Johns Polychromes 
Tusayan; TaUahogan Red 
Tsegi Orangeware: Tsegi Orange 

Production span: Woodruff: pre-A.D. 800 

Tab1.: 2A.32 

DescriDtion: 

This group of sherds lacks decoration, preventing their placement in other type groups. As is true of the 
black-on-red group, the temper allows many of them to be placed into general series and region of production. 
They are incJuded in the redware tables. Plain red contains two categorie;; of vessel: early uopainted uti.lity jars, 
and undecorated portions of later decorated redware vessels. Well over 80 percent of the plain red sherds come 
from early contexts, primarily the Basketmaker lll-Puebio I sites, 29SJ 423 and 298J 724. These are probably the 
only red utility jars, late Tsegi Orange utility wares (see Beals et al. 1945: 127) being absent. The red pottery from 
29SJ 423, some of the earliest in the project collections, is dark reddish-brown on the exterior, tending toward thick 
walls with rougb surfaces. 
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BROWNWARFS 

Polished Smudged 

References: Haury (1940); Mera (1934); Nesbitt (1938) 

Included types: 

Lino Smudged 
Woodruff Smudged 
Forestdale Smudged 
Reserve or Upper Gila Smudged Corrugated 
Sbowlow Smudged 
Los Lunas Smudged 

Production SD3II: A.D. 500? to 1200 

Table: 2A.33 

Description: 

• 

Vessels in this group are nearly all bowls. 1bese vessels have very highly polished interiors which have been 
smudged in firing to a lustrous black. The great majority of such vessels represented in the Cbaco Project 
col1ections have a polished, red-brown exterior, but a few are corrugated, and some early examples (Lino Smudged) • 
are WlpOlisbed. Although Roberts (1927: 116) was coovinced that "redwares with polished black interior- were local 
products, we are quite certain that aU but the earliest-Lino Smudged-were made to the south and southwest in 
the Mogollon area. Very red oxidation colors in refiring tests show that the clays used in these types are distinct 
from those used in pottery made in the San Juan Basin (McKenna 1992:504-508; McKenna and ToU 1984: 154-155; 
Toll and McKenna 1992:150-153). In spite of its relatively distant source, polished smudged pottery is present in 
all time segments and at all the project sites. As with redwares, then, polished smudged bowls seem to have been 
an expected part of the ceramic assemblage. 

In tbe main analysis, all polished smudged specimens were placed in a single group. although McKenna 
conducted separate studies with greater typological refinement (McKenna 1992; Toll and McKenna 1987: 158-159). 
The majority of IXllished smudged sherds are Forestdale Smudged with plain polished exteriors (there are 12 vessels 
with conugated exteriors). Most of tbese vessels bave fme sand temper. Examples of Showlow Smudged appear 
in later contexts; this group is distinguished by more sherd temper and slipping . Lino Smudged bas gray, 
unpolished exteriors and tends to coarser sand temper with no sben! temper present. Of an expanded sample of 114 
refired polished smudged wares from 29SJ 627, 57.9 percent were Forestdale Smudged, 28.1 percent Showlow 
Smudged, 7.0 percent Woodruff or Forestdale Smudged, 3.5 percent Upper Gila Corrugated, and 3.5 percent Lino 
Smudged (McKenna 1992). 

• 
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Table 2A.33. Polished Smudged definition. 

Si!e 

29SJ 299 BMW 

2951299 PI 

Pueblo Allo 

29SJ 423 

29SJ 627 

2951628 

295J 629 

2951633 

295J 721 

2951724 

2951 1360 

Sbabit'«cbef: 

ToW 

A. SURFACE TREATMENT 

Designs 

Unpolished plain 

Polished plain 

Narrow nectbanded 2-5 mm 

Narrow COmll.led 2-5 mm 

COmlg_ted, flattened 

Hooks, flagl 

Tolal. 

No. with I, 2, 3 1r1:.tments 

% ...,ilb 1. 2,3 treatment. 

Typ. 

Unpainled 

Total 

No. 

39' 
39' 

Site Occl,lmnce 

No. % of Type '" of Site , I.S 1.2 

I ' 0.3 0.4 

130 33 .2 2.4 

32 '.2 S.O 

76 19.4 1.0 

39 10.0 4.S 

20 S.I 1.2 

I 0.3 0.3 

• 2.0 S.' 
49 12.5 9.0 

22 S.' 1.1 

...2 ....ll II 
391 100.0 1.9 

Motif No. 

2 

• 
379 

4 , 
..1 

391 • 
383 7 

98.0 , .• 
Type Design Diversity H' ... 0.258 

1 -6 1-0.144 
Design Distribution Divenitli9 H' .. 0.\05 

5 = 3 1=0. 5 

• Rim Dccol1ltion 

100.0 Unpainted 

G~"" 

Unknown 

T",, ' 

Ceramics 437 

3 No. % 

• 2.0 

379 94.8 

0.2 

10 2.S 

0.2 

~ _I 0.2 

400 99.9 

391 

0.2 100.0 

No . • 
306 78.3 

0 .3 

oM JL1 
391 100.1 
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Table 2A.33. (continued) 

3. PoJi.oh 

T,.. 
U"""~ 

None 

One side 

Stred:y 

Modenle 

Completely polished 

Balh sides 

Streaky 

Moderate 

Completely poli.tled 

Differenti. 1 interior/exterior polish 

Tows 

·~u unknown forms n _ \. 

No. 

4 , 
I 

3 

69 

3 

270 

..ll 
378 

Opcn 

Absent 

Inlerior 

Encrior 

Slip . lop 

801h sidcs 

Unknown 

Totals 

S. Forms Imd Metrics 

Bowl 

Ladle 

to< 
Pitcher 

Unknown 

T""I 

Type 

Trough 

Du,1 nubbin 

T~I 

7. Surface Alteration 

No. 

31' 

2 

" ....l 
37. 

No. 

376 

2 

II 

I 

_I 

391 

Worked dierds '" 27 (6.9$). 

• 
84.4 

0.3 

0.' 

14.6 

~ 
100.1 

• 
96.2 

0.' 

2.' 

0.3 

--M 
100.1 

• 
1.1 

1.3 

0.3 

0.' 
18 .3 

0.3 

0.' 
71.5 

---.1:! 
100.2 

No. 

J2 

J2 

No. 

3 

, 

2 

12 

c""" 

Closed 

• 
25.0 

8.3 

41.7 

'.3 

16.7 

100.0 

• 
100.0 

100.0 

T~I 

No. • 
4 1.0 

• 2.1 

0.3 

4 1.0 

74 19 .0 

2 0.' 

3 0.' 

272 69 .7 

..ll ....li 
390 100.0 

Total 

No • • 
331 84.9 , 0.3 

2 0.' 

" 14.1 

- ' ....ll 
390 100.1 

Orifice Diameter (mm) 

No. Range 

217 .w..350 

2 50- 85 
75 

90 

FOrml Diyersi,! H' _ 0.178 
.",,4 _ 0. 129 

No. 

I 

1 
2 

• 
50.00 

50.00 

100.00 

, •. d. 

67.5 24.749 

• 

• 

". 
36.7 

• 
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Table 2A.33. (conlinued) 

J . PASTE 

I , IC!III!:SI !;;0Ill!S!lili211 

TC!!!f!r No. ,; of TolIol 

Unditrerel'llial.ed IandItOne (n_3oo, 88.7'-'> 

Pine to medium Jancillone > .nerd "2 40.7 

Fine to medium Mncb,one < Iherd II. 3S.7 

C(NII'M .. ndltone > men:! " 18.0 

CoaI'M .. ndltOne < men! • 2.7 

All chalccdonig NlndltOne· , 0.' 
Sandstone with rounded iron oxide , 0.' 
M.,nelitic .. ndltonc 10 '.0 
Trachyte 0.' 
Sin Jua n i,lIOQUl without bomblend.c I 0.' 
Unidentified i,neQUl + uncislone • I.' 
S.ndlltonc + unldcnlified ianeoul ..l! ....D 

T""I 33. 100.0 

·V.riety ~ified ; white 0 _ 2 
Temper Diveni?: H' - 0.S14 .- 1 - 0.247 

• 2. Texture Attributn 

'h<'" Gl'lliD Size No. ~ Density No. • Temper No. • 
10M '" 4l.9 I-a , I.' NOM 140 41.2 

Medium 12' 38.1 50 10 ' .l <h.]r 62 18.2 

c .. ~ " is.6 1O~ .. 19 .9 > hal( 120 35.3 

Very COll!'1e .ll ~ 20< " 42 .9 All .J! ....D 
T ... I '" 100.0 3O~ 61 26 .4 Total '40 100.0 

>40. ...ll --U 
T ... I 231 100.0 

Unidentified Sandstone 
Gnin Size No. • Texture lndu No. • 
10M 10< 37.0 Very fine (0-2) 72 35.8 

Medium I,. 44.' Fine (2.1 .... ) 70 34 .• 

c .. ~ 37 13.2 rIM-mediUm (4 . 1-7) 47 23 .' 

Very \:o.ne -'i ...li Medium (7. 1- 10) , 2.' 
T""I 281 100.0 Medium-eGene (10. 1- 13) 0.' 

Coarse {13 . 1-16} • ' .0 
VeryeoarlC (16. J+) --1 ....LQ 

T""I 201 100.0 

• 



440 Chaco Artifacts 

Table 2A.33. (continued) 

3. Clay Attribute. 

Clay-temper typel 
No type • .signed 

Black with white mer.:! 

Gny with bll ck: theN 

Ora.y with black and white lIh~rd 

Gny with while sherd 

Little Colorado BillY 

Tan to brown clay 

Blick clay 

White day 

T",,1 

No. % Vitrification 

77 33.0 N~ 

19 8.1 ""~'" 
2 0.9 Marked 

8 3.' T",,1 

31 13.3 

2 0.9 

82 35 .2 

10 4.3 

--1 0.9 

233 

Paste Divenity H' = 1 . .580 
. .. 9 J = 0.719 

• 
No. % 

" 36.2 

III 45.' 

~ 18.7 

246 

• 

• 



• 

• 
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Other Brownwares 
"Exotic Brownware" 

Reference:i: Mora. (1934); Rinaldo and Bluhm (1956); Wilson (1989) 

Included types: 

Sambrito Brown 
Woodruff Brown 
Reserve Indented Corrugated 

Production span: A.D. 450 to 1200 

Table: 2A.34 

Dfsription: 

Ceramics 441 

There are 75 vessels represented in the detailed analysis classified as "Exotic Brownware." As are most of 
the early plain redwares, most (88 percent) of the plain brownwares are from 29S1 423 , with just a few from some 
of tbe large site collections, and two from Shabik'eshcbee. Given the early context, some of these may be 
"Sambrito Brown" (see Wilson 1989), an early Anasazi pottery made with self-tempered alluvial clays. All but one 
of the members of lhis group from 29SJ 423 and Shabik'esbchee are polished plainwares. The other possible source 
for early brownwares is the Mogollon area to the south and the southwest. The single corrugated brownware (found 
at Pueblo Alto) is doubtless from the Mogollon area. Nearly aU of the sherds in this group are tempered with sand; 
the two with igneous temper again indicate a Mogollon provenance. 
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Table 2A.34. Brownware definition. 

Site 

Pueblo Alto 

2951423 

2951627 

2951629 

Shabik'csc:hee 

T .... 

A. SURFACETRHATMENT 

1. Decontion 

Designs 

Unpolished plain 

Polished plain 

Nanow corrugated 2-5 rom 

Mummy ute style 

Fingernail puncu.te 

T otals 

2. SOOI.ina 

Unsooted 

4. Fomu and Metrics 

Fo~ 

Bowl ,,, 
011. 

Tecomate 

Effigy 

Miniature 

Gourd jar 

Unknown 

To<ol 

5. Surflce Allerations 

No. 

17 

47 

I 

....! 
75 

Worked lIherds = 5 (6.7%). 

No. 

70 

% 

22.7 

62.7 

1.3 

1.3 

1.3 

1.3 

1.3 

8.0 

99.9 

Site OI:currcnce 

No. $ of Type % of Site 

3 

66 

3 

.1 
75 

4.0 

88.0 

4.0 

1.3 

---.ll 
100.0 

0.1 

10 .4 

0.4 

0.1 

lJ! 
0.4 

4 

68 

Motif No. 

Type Design Diversity U' - 0.418 
1=5 1=0.260 

3. Handlcs 

, Type 

100 .0 Str~p 

2 

Handles:ilcnu '" 1 :12 

No. 

4 

68 

I 

-1 
75 

Orifice Diameter (mm) 

No. ... ,. 
140 

4 40-180 

Diversity of Formi H' = 0.914 
5= 71_0.469 

90 

100 

40 

" 

i 

93.8 

• 

% 

'.3 
90.7 

1.3 

1.3 

~ 
99.9 

• 
No. % 

6 33.3 

I .d. ,,' 
65.744 70. 1 

• 



• Table A.32. (continued) 

• 

B. PASTE 

1. Temper Composition 

Temper 

Undifferentiated undlltOne (n= 65. 94.2%) 

Fine to medium sandstone > &herd 

Fine 10 medium NI'lIbtonc < aIlerd 

COlIne sandstone> men! 

Sandstone with rounded iron oxide 

Magnet;lic u ndstone 

Unidentified igneou. with .. ndltone 

T .... ' 

,. TUlu~ Anributn 

Orain Size No. • 
Fine " 65.2 

Medium " 23.2 

Coar1C 7 10.1 

Very cOlne ...1 ....u 
Tou' 69 100.0 

Undifferentiated Sandstone 
Grain Size No. 

Fi~ 44 

Medium " Coarse 6 

Very cOlIne 

T .... ' " 

3. Clay AaribulCs 

C11l-tempcr I~n 

No type .ssigned 

Black with white aherd 

Tl.n to brown cll.y 

Bilek clay 

Whilo clay 

Tou' 

• 

Temper Divenity H' - 0.282 .- 4 J"'0.203 

No. 

" , 
6 

...l 
69 

Shere! 
Density No. • Temper 

1-2% No~ 

50 • S.' < half 

'0' lO 14.5 > half 

20. II 18.8 Total 

30. 23 33 .3 

>40. J.! = 
T .... ' " 99.9 

• Texture Index 

67.7 Very fuu: (0-2) 

23.1 Fine ('2.1-4) 

'.2 Fine-medium (4.1-7) 

-- Medium (7.1-10) 

100.0 Medium-coarse (10. 1- 13) 

COlIne (13. 1-16) 

Very coane (16. 1 +) 

T ... , 

No. • Vitrification 

36 52.2 No~ 

U Prucnt 

29 42.0 Marked 

2 2.' T .... ' 

...1 ....lJ. 

" 100.1 

Pule Divcnity H' - 0.929 
.o S J - O.S77 
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84.1 

,.4 
'.7 

1.4 , .• 
-..J..2 

99.' 

No. 

64 

• 
...1 

" 

No. 

2 

! 
6 

No. 

• 
" lO 

" 

• " .• 
s .• 

--.l.:.i 
100.0 

• 
16.7 

16.7 

33 .3 

16.7 

16.7 

100.1 

• 
)1.6 

73 .9 

..H.:.1 
100.0 
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Appendix 2B 

Chaco Project Ceramic Analysis Coding Keys 

Ceramic Rough Sort 

Provenience No. 

001 Site Number 

002 General Provenience Unit 
003 Provenience Unit Number 

004 General Level 
005 Floorlsubfloor Indicator 
006 Layer/Level Number 
007 Fill Characteristic 

008 Feature Category 
009 Feature Number 

010 Feature Fill Category 

011 Artifact Type/Ceramic Form 
(use prior coding conventions) 

012 Condition 
(use prior coding conventions) 

013 Material/Ceramic Type Cate20ry 

1. Ceramic Type (Rough Sort) 

A. Utility Wares 

01 
02 
03 
04 
05 
06 
07 
08 
09 

Plain Gray (unidentified) 
Lino Gray 
Wide Neckbanded 
Narrow Neckbanded 
PH Corrugated 
PH-pm Corrugated 
PIli Corrugated 
Unidentified Corrugated 
Early PH Neck Corrugated 

No. of Col. 

4 
IX 
2 
3 
2X 
I 

4 
2 
tX 
2 
2 
IX 
I 
8X 

3 
IX 

I 
IX 

2 

• 

Column 

01-04 
05.()6 
06-07 
08~lO 

11~12 

13 
14 
i5-18 
19-20 
21 
22-23 
24-25 • 26 
27 
28-35 

36-38 
39 

49 
41 

42-43 

• 



• 

• 

0[4 

• 0[5 

B. Plainwares 

10 Lino Fugitive Red 
11 Plain Redwares 
12 Polished Tan/Gray 
13 Polished Smudged (Brownware) 
14 Unfired M udwares 
15 Exotic Brownwares 

C. Decorated Wares (Mineral) 

D. 

20 BMIII/P] Polished Mineral 
21 BMm/PI Unpolished Mineral 
22 Early Red Mesa Black-on-white 
23 Late Red Mesa Black-on-white 
24 Escavada Black-on-white 
25 Puerco Black-oo-white 
26 Gallup Black-on-white 
27 Chaco Black-on-white 
28 Exotic Mineral Black-on-white 
29 Unidentified Wbitewares 
30 PIIlPm Mineral-on-white 

Decorated Wares (Carbon) 

40 BMllIlPI Polished Carbon 
41 BMIII/PI Unpolished Carbon 
42 Pll/Pill Carbon. including San Juan series 
43 Mesa Verde Black-on-white 
44 Chaoo-McElmo Black-on-white 
45 Tusayan Whiteware--Sosi, Black Mesa, Dogoshi. etc. 
46 Chuska Black-on-while 
47 Other Chuskan Whiteware 
48 Newcomb Black-on-white (Red Mesa style Chuskan 

wares-including Burnham) 

E. Decorated Wares (Red) 

50 Decorated Redware 
51 Polychrome 

F. Other 

60 Historic/Navajo 

Frequency per FS Number 

FS Number 

Ceramics 445 

[2X 
4 
[X 
6 
8X 

44-45 
56-59 
60 
61-66 
67-74 



446 Chaco Artifacts • 016 Other Forms 2 75-76 

017 Bowls 2 77-78 

018 ill! 2 79-80 

• 

• 
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Detailed Ceramic Analysis 

Variable Column 

01 Site Number 1-3 
02 General Provenience 4-5 
03 General Provenience Number 6-8 
04 General Level Category 10 
05 Floor Indicator 11 
06 Layer-Level Number 13-16 
01 Level Characteristic 11 
08 Feature Type 19-20 
09 Feature Number 21-22 
10 Feature Level Category 23 
11 Vessel Fonn 26-21 

01 Bowl 
02 Canteen 
03 Duck pot 
04 Effigy. feet, beads, etc. 
05 Jar (if not listed as another jar form) 
06 ladle (including handle fragment . but Dot handle tip) 

• 01 Ladle with handle tip/end 
08 Mug as of I June 79 
09 Pipe 
10 Pitcher 
11 Seed jar 
12 Tecomate 
13 Cylindrical vase 
14 Olla 
15 Miniature vessel 
16 Gourd jars 
99 Unknowo 

12 Slip Location 29 

1 Absent 
2 Interior only 
3 Exterior only 
4 Lip slope (j ust below rim OD bowl exterior, jar interior) 
5 Interior and exterior 
6 
9 Unknown 

13 Polish 30 

1 None 
2 Streaky 

• 3 Moderate 
4 Total (90-100%) 
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14 

IS 

5 
6 
7 
8 
9 

Su.aIcy l 
Moderate f l interior and exterior bowls and ladles 
Total f 
Total interior, moderate to streaky exterior (bowls only) 
Unla>own 

Paint Type 

I U npainted 
2 Mineral red 
3 Mineral brown 
4 Mineral black 
5 Mineral green 
6 Mineral/carbon (all redwares) 
7 Cubon 
8 Glaze 
9 UoJrnown (paint present) 

Rim Decoration (Figure 28.1) 

I 
2 
3 
4 
5 
6 
7 
8 
9 

01 

Unpainted 
Painted solid 
Painted dots or dashes 
Eroded but exhibits paint 
Ground from use, removing paint 
Ground and remaining unground rim, unpainted 
Ground and remaining unground rim, painted solid 
Ground and remaining unground rim, with dots and dasbes 
Unknown 

02 

Figure 2B. 1. Rim de.corations. 

16 Rough Sort Type (see rough sort form) 

17 Design Element #1 

18 Design Element #2 

19 Design Element #3 

• 
31 

32 

• 

03 

34-35 

37-39 

40-42 

43-45 • 



• 

• 

• 
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Design Elements for Variables 17, 18. and 19 

Culinary Ware (Surface treatment [Table 2B.I] and culinary design styles £Figure 28.21) 
100, 101 Plainware, unpolished and polished-plain brown or grayware 

sherds. Polished specimens were distinguisbed by visible 
polishing strokes and exhibited a low to high polish. 

!O3 

110,111 

1l2, 113 

114, 115 

116 

117 

118 

120 

121, 122 

Banded, undifferentiated- Neck and general body banded or 
clapboard specimens with less than three bands present. 

Neckbanded, narrow (2-5 mm) and wide (>5 mm)- Neckbands 
without overlapping coils. Band junctures are not tooled but 
are natural junctures, perpendicular to the wall of the vessel. 
Wide neckbanded specimens exhibit fillets greater than 5 mm 
wide. 

Clapboard, narrow (2-5 mro) and wide (> 5 mm)-Neckbands 
with overlapping coils. Band junctures display a shingle-like 
arrangement in cross-section. Wide neck clapboard specimens 
have fillets greater than 5 mm wide. 

Tusayan Style Indented Corrugated, narrow (2-5 mm) and wide 
(>5 mm)-Corrugated with distinct pinched indentations. Wide 
corrugated exhibits a coil width larger than 5 1DDl. Corrugation 
width mayor may not be equal to coil widths. 

Moenkopi Style Corrugated- Corrugations are smeared or extremely 
flattened. This code is mostly used as modifier over a wide or 
narrow Tusayan pattern. 

Indented Corrugated, undifferentiated-Rim specimens with three or 
less distinct corrugations. 

Festoon Indented Corrugated-Coils or bands displaying an 
accentuated wave-like pattern. 

Indented Corrugated, oblique or diagonal ridged- Also usually 
used as a modifier with a Tusayan style. This pattern was 
achieved by oblique alignment, diagonal to the vessels 
vertical of each indentation. Occasionally tooling or actual 
oblique ridging achleved this pattern but most frequently this 
was achieved by alignments of corrugations. Neither varieties 
nor direction of ridging was specifically coded but those patterns 
not identified in conjunction with a Tusayan style are most 
often a pattern in themselves. 

Corrugated Patterned, narrow (2-5 rom) and wide (>5 mm)
Alternating banded or clapboard bands with Tusayan style 
indentations. These designs often covered the entire jar and 
were bot restricted to the neck. Large panels of corrugations 
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Table 2B.I. Surface treatment labels and codes, in the order shown in type definition tables, 

undecorated wares only. 

Cod, Old Label Table Label Total 

100 Unpolished Plainware Unpolished P lain 1,611 

101 Polished Plainware Polished Plain 61" 

103 Undifferentiated Banded Undifferentiated Neckbanding 230 

110 Narrow Neckbanded Narrow Neckbanding 2·5 rom 9" 
111 W ide Neckbanded Wide Neckbanding > 5 mm 115 

112 Narrow Clapboard Narrow Clapboard 2-5 mm 344 

113 Wide Clapboard Wide Clapboard > 5 rom 385 

11" 2-5 mm coil Corrugated Tusayan Narrow Corrugated 2-5 mm 1.327 

115 > 5 nun coil Corrugated Tusayan Wide Corrugated > 5 mm 302 

116 Flattened Corrugated Moenkopi Flattened Corrugations 83 

11 7 Undifferentiated Corrugated Undifferentiated Corrugated 454 

118 Festoon Indented Corrugated Corrugated, festoon 86 

120 Oblique Indented Corrugated Corrugated, oblique 131 

121 2-5 rom Patterned Corrugated Patterned, narrow 2-5 mm 222 • 122 > 5 mm Patterned Corrugated Patterned, wide > 5 mm 48 

123 Unknown Corrugated Style Corrugated, unknown 64 

124 Mummy Lake Style Mummy Lake Style 382 

130 Incised across Coils lncised across Coils 48 

131 Incised between Coils Incised between Coils 14 

132 Punctate Punctate 19 

133 Fingernail Punctate Fingernail Punctate 51 

134 Applique Scrolls Applique Scrolls 3 

135 Basketry Impressions Basketry Impressions 

Total 6,627 

• 



• 

• 

• 

110 

~ 

113 

111-130-131 

111 

, 
• 
I 
i 

!JI;l 
118 

««( (( I( 
(l l.l.l« ( ( 

) \ '1 I I 

133 

Figure 28 .2. Culinary design styles identified by code value. 
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112 

rfl? r. 3 
122 

134 
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123 

124 

130 

131 

132 

133 

134 

135 

horizontally subdivided into two or more groups by a few 
(2-4) vessel encircling bands or clapboards were recorded 
as one style or another of Tusayan corrugation. Any design 
or motif patteming evident between the two areas was not 
recorded. Band and corrugation width consistently covaried 
with those wider than 5 mID designated as the wide variety. 

Corrugated, unknown style-Rim fillets with no or only fragments 
of the first row of corrugations attached. Differentiation between 
these and undifferentiated banded rims is subjectively based on 
uprightness of the rim fiUet. finet width, scar patterning of the 
decorative coil attachments, and the coote~t of the associated 
culinary. 

Mummy Lake Style-A plain gray culinary ware distinguished 
from Lina Gray by finer tempering material, a flared rim, 
and associated ceramics. 

Incised across coils-Incisions across the vertical a~is of either 
plainware, corrugated , or banded pottery. Motifs formed by 
combinations were not recorded. 

Incised between coils-Incisions or intentional horizontal 
highlighting of boundaries or junctures between corrugated 
or banded coils. Horizontal incisions on plainware shenls. 
Orientation of vessel is defined by an assessment of specimen 
curvature, visible coil orientations in cross-sections. and of 
surface fmishing marks. 

Punctate-Most often used as a modifier. Punctate decoration 
refers to any decorative perforation tbat does not completely 
pierce the vessel wall. The presence of multiple perforations 
or perforations forming a motif were not specifically recorded. 

Fingernail Punctate-Semi-lunate punctures assumed to be 
made with the fmgemail. Neither direction nor motif were 
recorded. 

Applique Scrolls-Small, apparently as functional ridges and 
coils of clay. most often as opposed scrolls applied to the 
exterior of the vessel. Located at or just below the juncture of 
the rim fillet and the body. 

Basketry impressions of any type or extent (invariably) on the 
vessel's exterior. 

Painted Motifs (Table 28.2; Figure 2B.3) 

001 Isolated Single Elements-Multiple, repeated single item 
elements without elaborating ticks or lines. 

• 

• 

• 
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Table 2B.2. Motif labels and codes, in the order shown in type definition tables. 

Code Old Label Table Label Total 

I ZZZ or WWW Isolated siogle elements 22 

2 Hooks, Flags Hooks, Flags 209 

3 Framed Line Elements Nested isolates 67 

4 Geometries ± Interior Unnested isolates \0 

5 Stars. Suns Stars, Suns 10 

6 Overlapping Steps Overlapping Steps 2 

7 Zigzags; Non-overlapped Non-overJapping steps 33 

\0 Parallel Lines Parallel Lines 1,410 

11 Cribbed Parallel Lines Cribbed Parallel Lines 110 

12 McElmo-Mesa Verde Banded Framers Banded Framers 31 

\3 Parallel Lines Pendant from the Rim Pendant Parallel Lines 458 

14 Parallel Framing of Non-ticked Solids Framers with unticked solids 299 

15 Parallel Lines with Dotted Solids Framers witb ticked solids 244 

16 > 3 rom Spaced Irregular wide lines Irregular wide lines 40 

17 Non Dot Ticking Ticking 156 

• 18 Solid Comer Triangles Comer triangles 188 

20 Scro lls Scrolls 752 

21 Framed Slashes Framed Slashes 4 

22 Framed Dots or Dots in Isolation Dots 144 

23 Framed Zs Other Framed isolates 23 

24 Exterior Framing Dots Framing Dots 30 

2S Framed Rows of Dots Linear Dots 5 

26 0-2 mm Dotted Lines. Barbed Wire Doued Lines 454 

27 > 5 mm Scalloped Lines Thick Wavy Lines 54 

29 Parallelograms Parallelograms 16 

30 Dots Enclosed in Parallelograms Dots in Parallelograms 2 

31 Dotted Checkerboard Dotted Checkerboard 8 

32 Checkerboard Checkerboard 452 

33 Solids with Eyes Eyed Solids 67 
34 Sawteeth Sawteeth 555 

35 Barbs in Flagstaff Style Barns 336 
36 Eloogated Scalloped Triangles Elongated Scalloped Triangles 53 

37 > 5 mm Straight Lines Wide Scsi Style 440 

85 2-5 mm Straight Geometric Lines Narrow Sasi style 228 

• 38 > 2 mm Dotted Lines Heavy Dotted Lines 43 

39 Heavy Curvilinear Sosi Lines Heavy Curvilinear Lines 130 
86 2-5 OlIn Straight Sosi Geometric Lines Narrow curvilinear 44 
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Cod. Old Label Table Label Total 

40 Solid Elements in Band Design Solid Band Design 1,610 

41 040 with Hachure Elements Hatched Band Design 63 

42 Massive Large Solid Triangles Isolated Triangles 42 

43 Undifferentiated SoUds General Solids 1,532 

44 Bold Bisecting Lines Bold Bisecting Lines 7 

50 Hachure A~ I Hachure A· I 484 

52 Hachure A-2 Hachure A-2 59 

60 Hachure A-3 Hachure A-3 90 

53 Hachure B-1 Hachure B-1 479 

54 Hachure 8-2 Hacbure 8 -2 20 

55 Hachure 8-3 Hachure 8-3 286 

56 Hachure B-4 Hachure 8-4 485 

58 Hachure 8 -5 Hachure 8·5 8 

59 Hachure 8-6 Hachure 8-6 150 • 61 Cross-hatched 8-7 Hachure 8 -7 48 

51 Hacbure S-C Hachure S-C 198 

57 Hachure C Hachure C 109 

62 Counterchange Counterchange 40 

63 Hatched Checkerboard Hatched Checkerboard 93 

64 Heavy Line Gallup Squiggle Heavy Gallup Squiggle 40 

65 Hatched Pendant Triangles Hatched Pendants 18 

70 Multiple Squiggle Lioes Squiggle Lilles 446 

71 Interlocked Frets or Steps Interlocked Frets 24 

72 Anthro or Zoomorphic Anthro/Zoomorphs 30 

73 SoLid Ticked Triangles Solid Ticked Triangles 758 

80 Isolated Interior Rim Motif Painted Motif on Rim Interior 

81 Painted Design on Exterior Exterior Bowl Motif 167 

82 Exterior Jar Rim Design Jar Neck Motif 321 

83 Polychrome with White Exterior Design White Exterior Design 15 

84 Polychrome with Unslipped Motif Area Unsli~ Motif Area 
Polyc me 5 

87 Interlocking Ticking from Solid Elements Interlocking Ticking 161 

995 Other Solid Others, Solid 37 

996 Other Hatched Others, Hatched 375 • 
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zzzz.z.. 

001 

#L C C [ 1. ~ t J.. r r f F F 
002 

• 003 

o o o o 
004 

005 

• Figure 28 .3. Painted motifs identified by code value. 
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006 007 010 

011 012 013 

• 
014 

rrrfit III ~ III 
015 016 

. 28 3 'continued) FIgure . . t' • 
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017 018 

020 

• - ---- -------
• ••••• • • 1 • • '& • • • • • • • • • • . . ' . "& "& "& a -

021 022 023 

• • ! ••• 

-: . . . . . • ••• •• 
024 025 026 

027 027·024 

• Figure 28.3. (continued) 
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030 

• • 
• 

031 032 

.............. + ... --- ... 
033 034 

035 036 

037 038 039 

Figure 28.3. (continued) • 



• Ceramics 459 

040 041 

042 044 

• fI[UfflUIfIl 1/1111111 

050 051 052 

l1l///I1 mlllJZ 
053 054 055 

III//J/J//IR 
056 057 058 

• Figure 28.3. (continued) 



460 Chaco Artifacts • 
1J1$JJiJ{: II IZ 

059 060 061 062 

065 

063 064 

• 070 071 072 

080 081 

073 

082 087 995 996 

Figure 28.3. (continued) • 



• 002 

003 

004 

005 

006 

007 

• 010 

OIl 

012 

013 

014 

• 01 5 

Isolated or Continuous Elements with hooks or flags-Small 
elements (no larger than 5 mm circumference) usually linearly 
interconnected which are marked by proximally oriented small 
hooks or extended curved lines. Occasionally such elements 
are arranged in small rosettes either isolated or incorporated 
into a larger design. Small flags also occur in this group. 

Nested Isolates- An enclosed line motif with smaller , enframed 
replicas of itself on the interior. 

Unnested Isolates-Simple line elements of geometric forms with 
or without dots in the center. Interior dots are rare. 

Stars or Suns-Circular centered motifs with radiating appendages 
that appear to be "suns" or "stars ." 

Overlapping Steps- Linear motifs with a step-like appearance. 
The intersection of line junctures do not exactly meet but overlap 
the juncture by at least 0.5 nun. 

Nonoverlapping Steps-Like the preceding motif but line junctures 
do not exceed their intersections by more than 0.5 mm. 

Parallel Lines-Two or more straight parallel lines no wider than 
I mm each and spaced no further than 3 nun apart. Straight refers 

Ceramics 461 

to the characteristic of the line execution, lines may be oriented curvi
linearly, rectilinearly, or with an unbroken "steppOO" component; 
multiplicity of tbe lines distinguishes this from designs 006 and 007. 

Cribbed Parallel Lines-Multiple straight parallel lines that 
abut or terminate against another set of juxtaposed parallel 
lines. Often these elements are used as angled panel subdividers 
in band designs. 

Banded Framers-Parallel lines encompassing a band design. 
Often either the exterior or interior line will be thicker than its 
counterparts and evidence of a band design will frequently be 
found sandwiched between two framers or between a single 
bottom framer and a rim. This particular motif is often found 
after A.D. 1100 on McElmo, Mesa Verde and temporally 
affiliated types. 

Pendant Parallel Lines-Multiple lines either pendant from 
rim or as panel dividers in band designs. 

Parallel Fn6ners with Unticked Solids-Multiple, stepped 
or UDstepped continuous thin (less than 3 mm) parallel lines 
adjacent to and framing solid elements without dotted or 
scalloped " ticked" edges. 

Parallel Framers with Ticked Solids- Muiliple, stepped or 
unstepped continuous thin (less than 3 rom) parallel lines 
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016 

017 

018 

020 

021 

022 

023 

024 

025 

026 

027 

029 

030 

031 

adjacent to and framing solid elements with dotted or scalloped 
" ticked " edges. 

Irregular Wide Lines-Widely spaced (greater than 3 mm) 
continuous and noncontinuous thick (greater than 3 mm less than 
5 rom) parallel lines that are irregular in execution. 

Ticking-Short thin lines applied to solid elements or lines, not 
dots. Mostly used as a modifier and distinguished from books and 
flag elements. 

Comer Triangles-Acute corner angles of nested chevrons and 
hatched motifs that are painted with a small, solid filler. Used as 
a modifier. 

Scrolls-Interlocked or individual curvilinear or rectilinear motifs 
that are self-involuted or reflectively opposed units. 

Framed Slashes-Multiple, short lines or dashes within framing 
lines. 

Dots-Multiple dots either within framing lines or free-form on 
the specimen. 

Other Framed Isolates-Other multiple framed unit elements 
such as zs or ms. 

Framing Dots-Dots appended to the exterior borders of framiog 
lines regardless of framed pattern. Used as a modifier. 

Linear Dots-Dots linearly arranged between parallel lines. 
Most commonly found on late carbon painted specimens. 

Dotted Lines-Single or multiple line with dots or slashes 
applied 10, o r appended from, the line center. 

Wavy lines-Thick (greater than 5 nun) Hnes that are 
scalloped or wavy in appearance. One or both sides may be 
wavy or scalloped. 

Parallelograms-A series of contiguous solid angled right triangles 
that produce a negative design parallelogram affect from unpainted 
interior areas. 

Dots in Parallelograms-As above (029) but with dots in 
the unpainted "parallelogram" portion. 

Dotted Checkerboard-Gridded parallel lines without solid checker
board fillers. Single or mUltiple dots are staggered or fill entire 
gridded field. 

• 

• 

• 



• 
032 

033 

034 

035 

036 

037 

085 

• 038 

039 

086 

040 

041 

042 

043 

044 

• 

Cbeckerboard-Gridded parallel line without filler dots or with 
alternating solid filled grids. Grid form may be cubical, 
rectangular, parallelogram, or triangular. 

Eyed Solids-Solid motifs such as triangles or rectangles with 
centered, circular, unpainted center sections. Center dots in the 
unpainted areas mayor may not occur. 

Sawteetb-Continuous contiguous, opposed or alternating 
solid isosceles triangles. 

Flagstaff Style Barbs-Angular or barbed-like right triangular 
solid motifs. 

Judd's Solids-Large solid triangles with a thick scalloped 
edge along the hypotenuse edge. 

Wide Sosi Slyle-Thick (greater than 5 mm) parallel andlor 
acutely angled and nested lines. 

Narrow Sosi Style-Like above (037); but with narrow 
(2-5 mm) line work. 

Heavy Dotted Lines-Rectilinear or curvilinear lines greater 
than 2 mm with pendant dots. 

Heavy CUrvilinear Lines-Multiple or single curvilinear lines 
wider than 5 mm. 

Narrow Curvilinear Lines-As above (039) but 2-5 mm wide. 

Solid Band Design-Band designs in which the principal 
components are solid elements such as triangles. Internal seroUs, 
parallel vertical panel dividers, or licked line elements are 
(WOrded as second design features. 

Banded Hatched Motifs-Hatched motifs of unspecified nature 
within framing lines. In conjunction with this designation the 
nature of bachure may be specified as a secondary design element. 

Isolated Triangles-Plain large, unticked triangles isolated from 
other elements. These often occur as bottom-orieoted filler 
motifs in later pottery type5. 

General Solids-Undifferentiated and unintelligible solid painted 
areas occurring on "unidentified" specimens or fragmentary 
unspecifiable elements in conjunction with other motifs, usually 
bachures. 

Bold Bisecting Lines-Solid bold (greater than or equal to 1.5 
cm) wide lines bisecting or transecting the design area; 
usually on early specimens such as Abajo Red-on-orange. 
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Hachure Motifs: 

050 

051 

052 

053 

054 

055 

056 

057 

058 

059 

060 

061 

Red Mesa A- Framing lines same vaJue as tbe squiggled hachure . 
Hacbure lines are 1-2 mm thick and spaced 2 mm or more apart. 
Rectilinear or more frequently curvilinear execution. 

Gallup-Chaco A- Framing lines are same value as squiggled hacbure. 
Hachure width is much finer, usually less than 1 mm. Spacing 
of hacbure is generally I mm or less. Rectilinear execution. 

Red Mesa B-Framing lines are the same value as the straight 
line parallel bachure. Hacbure Lines are about I mm thick and 
spaced between 1 and 2 mm apart. Recti linear or curvilinear 
executions. 

Gallup A- Framing lines are the same value as the straight line 
slanted hacbure. Hachure lines are about t mm thick and are 
spaced 1-2 mm apart. Rectilinear execution. 

Gallup B- As Gallup A (053) but executed in cUlvilinear fashion. 

Gallup C-Framing lines are heavier than slanted bachure. 
Hachure lines approximately I nun wide and spaced 2 nun 
or more apart. Rectilinear execution. 

Gallup-Chaco B- Framing lines are heavier tban slanted bacbure. 
Hachure lines are less than 1 nun wide and spaced 1-2 nun apart. 
Rectilinear execution. 

Chaco-Framing lines heavier Ihan slanted hachure. Hachure lines 
less than 0.7 nun wide and spaced less than I nun apart. Rectilinear 
execution. 

Gallup D-Framers heavier than patterned hachure. Hachure is 
patterned into interlocked, contiguous triangular motifs . Any 
hachure width and spacing was included but was most commonly 
within the range of types 056-057 above. 

Gallup E- Like Gallup C (055) above but in curvilinear execution. 

Red Mesa-Gallup-Framers and diagonal or parallel hacbure of 
equal thickness. Hachure and framers may be as Ihin as 1 mm 
but most often are heavier than 2 nun and spaced more than 2 mm 
apart. Wide spacing and heavy line work were critical 
determinants of this variety of hachure. 

Gallup F- Framers most often heavier than crosshatched 
diagonal hachure. Spacing and line width were nol specified 
criteria in this hachure variety although coarseness and spacing 
did nol exceed thai defined for the 055 variety. 

• 

• 

• 



• 
062 

063 

064 

065 

070 

071 

• 072 

073 

080 

081 

082 

083 

084 

• 

Counterchange--Mirrored hatched and solid elements. Hacbure 
style and va1ues are not specified nor was the exact nature 
of the mirrored motifs. 

Hatched checkerboard-Gridded line work with alternating panels 
hatched in an unspecified manner (vertical or diagonal with any 
spacing). Values of hachure versus framer grids were also 
unspecified. 

Heavy Line Gallup Squiggle-Framing lines of even value with 
squiggle line hacbure, about 2 mm thick. Spacing generally 
1-2 mm or less. Rectilinear execution most frequent but not 
specified. 

Hatched Pendants-Hatched triangular forms pendant or 
alternating from lines or rims. Width and !>l'acing of framing 
and hachure lines not specified, but straight. 

Squiggle Lines-Multiple unhanded, parallel squiggled lines 
usually no thicker than 2 mm. 

Interlocked Frets-Interlocked step-like motifs similar to counter
change (062) but both elements are painted solid. Occurrence is 
most frequent on later (PU-JU) carbon painted types. 

Anthropomorphic or Zoomorphic-Isolated or pendant anthro
pomorphic or zoomorphic figures. Not painted effigy forms. 

Solid Tkked Triangles-Fragments or isolated structurally 
unrelated occurrences of ticked solid triangles. Vertical bands 
of ticked solid triangles also included. 

Culinary Motif-Isolated painted motifs on the interior neck of 
culinary vessels. Motif forms not specified. 

Exterior Bowl Designs-Exterior motifs on black-on-white bowls. 
Either unit or band designs. 

Jar Neck Motif- Unit motifs located on the eJlterior of wbiteware 
jar necks. The design or motif is not specified, but does not 
include panel or band designs common on pitchers or necked 
vessels with complete free formed designs beyond tbe motif level. 

White Exterior Designs- White Mountain Polychromes with 
white exterior paint (bowls). Design, width, and nature of design 
not specified. 

Unslipped Motif Areas-Tusayan polychromes which incorporated 
unslipped areas as part of the design effect. Not specified as to 
fonn width or surface. 

Ceramics 465 



466 Chaco Artifacts • 

081 Interlocking Ticking-Opposed ticked lines extending from solid 
elements, usually a stepped or terraced motif often in 
conjunction with interlocking scrolls. 

995 Others, solid-Solid pendant motifs from interior bowl rims 
(exterior pitcher rims) and isolated terraced elements with interlocked 
ticked lines extending from them. Often these motifs act as fillers 
independent from an over-all hatched decoration, particularly on 
bowls. 

996 Others, hatcbed-A fragmentary, indeterminate hatched motif. 

20 Rim length in mm. (measured along top edge-orifice rim only . 
Dot gourd handle rims) 

21 Estimated rim diameter (use wire press form against rim 
interior then match to concentric circles) 

22 Rim form in degrees of arclflare (culinary only-Windham method) 

23 Rim fillet width in mm-culinary only 

24 Orifice to rim differential in mm-culinary only 

25 Handle type (Figure 28.4) 

0 1 Solid coil 
02 Multiple solid coils 
03 Solid flattened coil (strap) 
04 Tubular 
05 Tubular with perforations 
06 Trougb (e.g., gourd ladle handle) 
07 Extended lip (e.g., on culinary) 
08 Nubbin 
09 Dual nubbins 
10 Button 
11 Cupped/indented (e.g., in painted ollas) 
12 Strap lug 
13 Solid tabuJar lugs 
14 Cupule lug 
15 Curved or sagging nubbins 
16 Perforated nubbin-lug 
17 Bifurcated extended lip 
18 Multiple solid coil strap lug 
19 Bifurcated solid tabular lugs 
20 Effigy handles 
21 Vertical tabular fillets 
90 Worked sherds 
99 Unknown 

46-48 

50-52 

53-54 

55-56 

57-58 • 59-<;0 

• 



• 

• 

• 
01 

07 

t) 
11 

p-
17 

... -. 
02 

r 
14 

08 

... 
03 

)( 

G1i 

09 

13 

15 

~:6 
18 

• Figure 28.4. Handle types identified Uy cade value. 
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26 

27 

28 

29 

30 

Sooting 

I Present (encrusted carbon)-culinary only 
2 Absent 
3 Blackened (e.g., exterior or rims of whiteware bowls) 
4 Red pigment 
5 Mineral encrustation (assumed H2O deposits) 

Temper #1 
Temper #2 

Helene Warren's ceramic type code 

FS number 

Sberd number (in red felt tip) numbered consecutively within FS 

61 

62-65 
66-67 

68-70 

74-77 

78-80 

• 

• 

• 



• 

• 

• 

Temper Variables. Updated System ill 

Variable No. 

27 

28 

33 

Origin-formation-material 

0 
200 
230 
231 
255 
292 

300 
301 
302 
341 
373 
374 
381 

700 
701 
702 
741 
773 
774 
781 

800s 
882 
900 

AU sherd--virtually never used 
Sandstone of unspecified formation 
Morrison formation with pink chalcedonic cement I Prewitt? 
Morrison formation with white cbalcedonic cement ~ 

"Buffalo Springs· sandstone-with rounded iron fragments 
Sandstone with magnelitic cement-unknown formation 

Unidentified crushed igneous rock 
San Juan crushed igneous rock with hornblende 
San Juan crushed igneous rock lacking hornblende 
Hornblende andesite 
Glassy andesite (?) with gray matrix 
Andesite vitropbyre 
Trachyte or sanidine basalt 

Sandstone-unidentified igneous mix 
Sandstone-30! mix 
Sandstone-302 mix 
Sandstone-341 mix 
Sandstone-373 mix 
Sandstone-374 mix 
Sandstone-38 1 mix 

The same as 7008 but with more igneous materia] than sandstone plus: 
Sand-381-301l302 mix 
Not observable (insufficient break available) 

Grain size-where sand of any sort is present this column refers to sand 
grain size; refers to temper particles in the absence of sand 

I Fine or very fine-less than 0.25 rrun 
3 Medium range-0.2S..Q.75 rrun 
5 Coarse-0.75-1.25 mm 
6 Very coarse-over 1.25 mm 

Density estimate. follows Bennett (1974:105) but refers to all temper 
particles. Grids expanded to match predominant temper size 

I 1-2% 
2 5% 
3 10% 
4 20% 
5 30% 
6 40%+ 
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65 
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34 Temper/paste types 71 

0 Does oot fit a type 
1 Black paste witb white sherd temper 
2 Gray paste with black sherd temper 
3 Mixed black and white sherd temper, gray paste 
4 Little Colorado-abundant white sherd temper. gray brown paste 
5 ~Cbuska· gray paste 
6 White sherd in gray paste 
7 Tan paste 
8 Black paste, lacking white sherd temper 
9 White paste 

35 Sherd temper quantity relative to other type 72 

0 No sherd temper 
1 0-50% of temper is sberd 
2 50-99 % of temper is sherd 
3 All temper is sberd-used when non-sherd temper elements are 

extremely rare (ca. I % or less) 
9 Not observable (sherd worked, too small, etc.) 

36 Vitrification 73 

0 Absent • 7 Sherd appears to be high-tired-some sheen, usually hard 
8 Clearly vitrified-high sbeen, alterations 

• 



• 

• 
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Appendix 2C 

Clay Sample Data 

H. Wolcott Toll and Peter J. McKenna 

The following clay sample data sets include 21 from several areas in Chaco Canyon (Figures 2C. l·2C.4), 
plus one from San Isidro and ODe from AJbuquerque that were collected for comparative purposes. 

"-- --
1360 

Figure 2e.1. Location of clay samplesjrom Fajada Butte. 
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• 

Figure 2C.2. Qay sample iocations, Pueblo Bonito Quad, 721N, RIOW. Samples 1-9,14-15, 19. • 



• 

• 

• 
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Figure 2C.3. aay sample locations, Pueblo Bonito Quod, T2IN, R10W. Samples 16-18 (aiff House 
Formation and Lewis Shale). 20. 
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CLAY SAMPLE DATA; SAMPLE NO. I 

LOCATION 
Quad 
Legal 
Description 

DEPOSIT 
Fonnation 
Description 

Date/by 

TREATMENT 
Soakine: 

Settling 

Wet color 
Hydration 

Tile 
Workability 

Polishirw 
~ 

DI'"f Color 
Shrinka&e 

f1RING 
Temoerature 
Fired color 
Fired size 
Fired properties 

Pueblo Bonito, NM 1966 
NW 114 of SW 1I4 Section 28 nlN, RIOW. 6,300' 
From the north side of Fajada Butte, at the base of the largest cliff; above and slightly east 
of the prominence that runs by 29SJ 1360. 

Top of Menefee (base of Cliff House? Formation) 
1-1.5 m of very hard, laminar dark gray clay. Selenite and coal present in the immediate 
adjacent deposits. 
9/18/81 by P. J. McKenna and H. Wolcott Toll 

Severa1luDlpS placed in tap water arout 2:30 p.m. on 10/12/81. On 10/13 at 1 :30 p.m., clay 
is JOOstly dissolved, but small plates of undissolved clay remain; these can be broken down 
with finger tips; no grinding. On 10/14 at 8:30 B.m., some platy pieces remain. 
On 10/14 at 8:30 a.m., placed in 5 cm colwm after thorough stirring; plates do not pour off. 
an 10/15 at 9:00 a.m., 26 nun yellowish but transparent water with cloudy scum at surface; 
24 mm homogeneous dark brown-gray clay; ca 1 nun black specks with dark brown-gray 
clay. On 10121 in the a .m., a second column was prepared starting with mixed, non-liquid 
clay in an effort to make it more likely that heavy portions would be included, then shaken 
into a liquid state; no discernible difference from the first column. 
2.5Y 4/2 
Left under standing water which was allowed to evaporate until 10121 in the a.m. Placed 
under moist paper towels to bring to working consistency. After tiles formed, remainder of 
hydrated clay placed in plastic bag on 10/22 in the p.m. 
2 tiles formed on 10122 at 4: 15 p.m.: No. 1a-IO.57 x 4.81 cm. No. 1-10.08 x 5.00 cm. 
This clay is very smooth and feels -nice"-a fillet can be formed and made into a ring, but 
I found that some addition of water was necessary to counteract cracking; this is probably a 
problem of water content rather than clay workability. 
Poli,shed with pebble when leather hard on 10/23 at 1:00 p.m.; No. la is ca 3x3 cm. 
Dry by 10127 (10/26), no cracks, both tiles !lave a peculiar dark rind around the upper edge. 
Tiles were turned during drying which may have affected their color. 
IOYR 6/2 polished; lOYR 512; rind lOYR 412 
Dry size: No. la-9.43 x 4.35 cm; 10.79 x 9.56% . No. 1-9. 18 x 4.44; 8.93 x 11.2% . 
No. I -high sheen, especially on top of tile; it retained shape but shrank further. Top edge 
shows very fine bubbling all the way around. 

No. la 9100 C, ox. 1/26/82. No.1 12500 C, ox. 5/ 18/82 
No. la 7.5YR 7/4; rind 7.SYR 8/2; polish ever so slightly darker JOYR 5/2 
No. la: 9.41 x 4.34 cm. No. I: 8.48 x 4.18 cm; 7.62 x 5.86% further shrink 
No. la fired beautifully, no cracks, distinct ring when tapped. 



476 Chaco Artifacts • CLAY SAMPLB DATA.- SAMPLB NO, 2 

LOCATION 
Q!!!Il! 
!&u! 
Description 

DESCRIPTION 
Fonnation 
Description 
Date!hY 

TREATMENT 
Soaking 

Settlil1l 

Wet color 
Hydration 

Tile 
Workability 

Polishing 

!!n!!!& 
Dry color 
Shrinkage 

FIRING 
Temperature 
Fired color 
Fired siy.e 
Fired propertj~ 

Pueblo Bonito, NM 1966 
NW 1/4 of SW 1/4 Section 28 T2 IN, RIOW, 6,620' 
North side of the base of Fajada Bulte; where tbe promontory that runs by 29S1 1360 joins 
the main talus from the bune; above the lowest small sandstone cliff; from the west side of 
the prominence, below a sandstone ledge. From near Sample No.1, but down a section 
below the next sandstone layer. 

Menefee 
Somewhat lighter gray, especially where weathered. Contains coal specks. 
9/18/81 by H. Wolcott Toll and Peter 1. McKenna 

Several Jumps placed in tap water about 2:30 p.m. 10112/81. On 10/13 at 1:30 p.m., 
completely dissolved; very smooth to the touch. No grinding necessary. 
On 10/13 at 1 :30 p.m. placed in a 5 em column after thorough mixing with water. On 10/14 
at 1:30 p.m., 29 mm yellowish but transparent water; 20 mm gray clay; grades to sligbtly 
darker toward the bottom becalLSe of minute black specks tbal are absent in the ca. 6 mm at 
the top of the clay portion; 1 nun maximum of denser layer of minute black specks. 

l~ ill • 
Standing water allowed to evaporate until the morning of 1O{22 at which time the clay was 
quite stiff; placed under wet paper towels. 
Two fonned S:OO a.ro. on 10/23: No. 2a-9.S7 x 5. 1S cm. No. 2-10.25 x 5.01 cm. 
At Ii.mes during the soaking process, this clay had a somewhat sandy appearance, but this 
property is not evident to me when molding it; a coil can be fonned without major craeking 
and the workability seems good. 
Polished 10/24 at 9:20 a.m. Slightly more than leather bard, still partly damp but dry around 
edges. Lightens rather than darkens surrace. Black, damper side also polished; behaves more 
like others. 
Apparently completely dry by 10/27 (10126?). No cracks are present. 
IOYR 7/2. Polished lOYR 6/2. 
Dry size: No. 2a-S.79 x 4.62 cm; 10.94 x IO.SI %. No. 2-9.10 x 4.45 em; 11.22 x 
II.I S%. No.2 has high sheen hut retained shape; no cracks or bubbling visible; further 
shrinkage. 

No. 2a 910 0 C; 1126/82, ox. No.2 1250 0 C; 5/1S/S2, ox. 
No. 28 IOYR 8/4; polish very slightly darker; 2 IOYR 6/3 
No. 2a-S.82 x 4.62 cm. No. 2-S.69 x 4.27 cm; 3.52 x 4.04%; further shrinkage. 
No. 2a- excellent, crack free; rings when struck. 

• 
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CLAY SAMPLE DATA: SAMPLE NO.3 

LOCATION 

ll!!lll! 
!&u! 
Description 

DEPOSIT 
Fonnation 
Description 

Date/by 

TREATMENT 
Soaking 

Settling 

Wet color 
Hydration 

Tile 
Workability 

Polishing 

Dry colQr 
Shrinkge 

Pueblo Bonito, NM 1966 
NW 1/4 of SW 1/4 Section 28 TIIN, RIOW, 6240-6260' 
From the north side of Pajada Butte, 00 the west side of the prominence that runs by 29SJ 
1360, below the bottom-most e~posed sandstone layer. From within a well-entreoched 
drainage; the sample was taken from a small concavity from which clay may have been 
removed before, perhaps prehistorically. Two strata below No.2. same stratum as No.4. 

Menefee 
The clay occurs as a hard, dark. gray deposit with fissures. The clay must be pried out of the 
deposit. It is. thus. similar to No.1 and No.9. Where exposed (see No.4) it is lighter; the 
layer is extensive. 
9/18/81 by Peter J. McKenna and H. Wolcott Toll 

Placed in tap water at 1:00 p.m. on 10/23/81. Breakdown quite rapid; by 2:30 p.m. Jarge 
lumps are gone; platy fragments are visible. Two rocks were present in the sample soaked, 
one ca. 2 cm in diameter; they are iron brown in color and exfoliate in sharp-edged pieces. 
Mixed, stiff clay redissolved and shaken in water on 10/30 at 7:30 a.m. At 5:00 p.m. on 
10/31, no surface film; to mm of transparent but deep reddish to brownish-yellow 
water-7.5YR-IOYR 6/8-7/8-suggest sulphur; ca 0.2 mm of very, very flOe light brown
yellow on the top of the sediment; 2 mm of lighter brown and fmer than bulk; 32 mm of 
brown, homogeneous; !!2 black specks; 3-5 mm same, but with obviously coarse particles 
leaving small interstices-these are plates of clay. 
IOYR-2.5Y 4/2 
Water allowed to evaporate; gone by to/30 at 7:30 a.m.; placed under damp towels. The 
towels take on a yellow stain when the absorbed water dries-variable but ca. 10YR 7/6-7/8. 
Fonned at 5:00 p.m. on 10/31: No. 3a-l0.00 x 4.94 em. No. 3-9.91 x 4.88 cm. 
This clay seems e;r;:ceptionally nice-a good workable consistency; will fonn coils and 
fillets-cracks fonn but are easily smoothed with a wet flOger. SmaJl rock fragments may 
occasionally be felt, and tbese drag on the surface when scraped. 
On till in the p.m., polished when slightly drier than leather hard, but does polish; some 
cracks are present in No. 3a, the polished tile. 
Both tiles show a brownish stain, omy on the top of each, which presumably dried more 
qukkly. While No.3 is crack tree, No. 3a shows three areas of cracking. The most severe 
is on the bottom edge at the middle of tbe long dimension of the tile; a rock fragment 
protrudes here and w'J(loubtedly contributed to the cracking. This is a set of hairline cracks 
11 x 15 x 8 mm. The other two cracks are also on edges and are less developed. 

v =;;\ "':- Rock 

Unstained: iOYR 6/2. Stained: 10YR 4/34 14. Polished: lOYR 4/2. 
Dry size: No. 3a-8.90 x 4.36 cm; 11.00;r;: 11.74 %. No. 3-8.87 x 4.49 cm; 10.49 x 
7.99%. 
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FIRING 
Temperature 
Fired color 

Fired Si7.e 

Fired properties 

No. 3a_ 9100 C, ox., 1/26/82. No. 3_1250 0 C, ox., 5/18/82 
No. 3a-SYR 6/6, polished; 516-6/6. stain is no longer visible on fixed ti le. No. 3-5YR 4/4 
(bottom) lighter inside. 
No. 3a-8.79 x 4.33 em. No. 3-9.08 x 4.50 em x 4.7 em thick. Mean: + 0.22 x +2.37 
+ ca. 470% expansion. 
No. 3a-no further cracking developed, appears to have fixed well; rings. No.3-dramatic 
change-bloated to 4.7 times originaJ thickness; bubbling around upper edge; stretching and 
tearing marks on sides and lops; glassy spots in tear on top; dark sheen on top. 

• 

• 

• 
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CLAY SAMPLE DATA, SAMPLE NO.4 

• 

LOCATION 
QlIilI 
Legal 
Description 

DEPOSIT 
Formation 
Description 

Datelbv 

TREAnmNT 
Soaking 

SeWing 

Wet color 
Hydration 

Workability 

• Dry color 

Pueblo Bonito, NM 1966 
NW 114 of SW 1/4 Section 28 T2IN, RIOW , 6240-6260' 
From the north side of Fajada Butte, on the west side of the prominence that runs by 29SJ 
1360, below the bottom·most exposed sandstone layer. From within a well-entrenched 
drainage; this sample is from the same stratum as No.3, but is taken from a more exposed 
location to the northwest. 

Menefee 
Because of its exposed location, the clay here does Dot occur in hard chunks, bul in smaller 
(ca 5 em diameter) lumps that are weathered. Perhaps because of weathering, the clay is a 
lighter gray. 
9/18/81 by Peter J. McKenna and H. Wolcott Toll 

Placed in tap water 1:00 p.m. on 1012318 1. Slower breakdown than No.3; air escapes when 
stirred. Sticky clumps are present at 3:30 p.m. 
Colunm started with viscous clay well shaken with water 9:30 a.m. on 10128. At 9:30 a.m. 
00. 10/29, clay seems to have expanded with mixing or to be held in suspension mucb longer 
than is usual. This condition remained until 11 /4 in the a.m.; clearly this clay bas a strong 
affinity for water: ca. 2 mm of clear water; 2 mm ± somewhat lighter gray; 43 mm very 
homogeneous light brown gmy; little else is present except for rare dark specks. There was 
a 3 mm distinct band at bottom of sediment defined mostly by a very thick darker line. The 
color below the line is otherwise similar with a few more specks. 
2.5Y 5/2 
Water allowed to evaporate-standing water was gone by 10/29, but this clay seems to have 
a much greater afftnity for water than the others so far (Nos. 1-3, 5, 7-10). It remained 
soupy on 10/30 in the a.m. Placed under towels on 10/30 in the a.m. Still sticky and muddy 
on 11 12 in the a.m. As opposed to No.3 (collected from very near No.4), this sample 
leaves a creamy white deposit on the towels. Still sticky on 1113 in the p.m. 
No. 4a on 11 /4 in the p.m. -9.80 x 4.78 cm. No.4 on 11 /4 in the a.m.-9.65 x 5.07 cm. 
No. 4b at 8:00 a.m. on 1115-9.63 x 4.74 cm. 
No.4 at 8:00 a.m on 11 /4. This is the least workable sample yet (Nos. 1-10). It is sticky 
and does not fonn well because of it. By skimming away the drier portions, this is slightly 
ameliorated. No. 4a postponed to allow still further drying. On 1114 al 3:30 p.m., again an 
effort made to use on1y the driest part of the sample and again sticky and unpleasant to work. 
On 1115 at 8:00 a.m. No. 4b-worked up one more tile after another night uoder towds. 
1be clay works somewhat better but it is still sticky. This clay might be okay for mortar, but 
I wouldn't recommend it for pots. 
No. 4a polished 1115 at 7:30 a.m., willl the center of the tile leathery. It smooths nicely but 
does not take on a sheen. 
This sample shows more bending and unequal shrinkage than the others. All three tiles 
seemed to dry intact until nearly dry at which time aU developed a major crack through the 
tile running across near the middle of the tile. No. 4b's crack is less severe. No.4 
eventually broke entirely in half . 
2.5Y 6/2 
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Shrinkage 

FIRING 
Temoel1lture 
Fired color 
Fired size 
Fired properties 

Dry size: No. 4a-8.65 x 4.24 em; 11.73 x 11.30 %. 11 /9 No. 4- 8.51 x 4.40 em; 11.81 
x 13.21 %. No. 4b-S.64 x 4.19 em; 10.28 x 11.60% 

No. 4a-91O° Cox" 1I26n2; No. 4-12500 C 5/18/82 
No. 4a-75YR 7/6 polish very similar. No. 4-SYR 414 inside 
No. 4a-8.62 x 4.22 em. No. 4-8.80 x 4.48 em (cracked) 
No. 4a. In spite of the crack going all the way across and which transmitted light before 
firing, the tile remained in one piece. No other cracks developed. It seems that the clay fires 
fme once dry. Even with cracks, the tile rings like the others. 
No.4. Dark sheen developed especiatly on top of ti le. Crack surfaces (tile in two pieces) 
show no sheen and dark brick-like appearance. Minute bubbling apparent around upper edge. 
Measurements indicate some swelling but length-wise measure is unreliable as the two pieces 
no longer fit together well. 

• 

• 

• 
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CLAY SAMPLE DATA: SAMPLE NO.5 

• 

• 

LOCATION 
Ql!!Il! 
I&W 
Description 

DEPOSIT 
Fonnalion 
Description 
Date/by 

TREATMENT 
Soakina 

Settling 

Wet colQr 
Hydration 

Workability 

lliJ1na 
Dry color 
Shrinkaee 

FIRING 
Tt:mwature 
Fired color 
Fjred size 
Fired properties 

Pueblo Bonito, NM 1966 
SW 1/4 of NE 114 Section 29 TIIN, RIOW, 6150' 
CoUected from the Fajada Wash, above tho Visitors Center bridge. The material was in the 
bac~ from the 9/17 runoff from the Chaco Wasb . Few clay sediments were apparent in 
the Fajada Wash. but tbe materials from the Chaco Wash do contain clay. 

Alluvial- Chaco Wash headwaters 
This sample was taken from the floor of the wash and was still wet. 
9/18/81 by Peter J. McKenna 

Placed in tap water at 1:00 p.m. on tOl23/8 1. Though the sample is still wet at this date, its 
treatment is similar to that of the dry samples. Whereas all the dry samples are odorless, this 
000 has a stroog smeD and some varied colors suggesting organic cootent. Something in this 
sample stains the plastic dishpan black. 
Column started with mixed viscous material wen sbaken in water at 9:30 a.m. on 10128 . At 
9:30 a.m. on 10129, more differentiation than in Nos. 1-3, 5,9, 10. Light brown film on 
water surface; 11 mm clear water; surface of sediment is irregular, shows organics; 2 nun 
lighter than bulk, very fine (silt1); 18-32 nun brown, ho mogeneous; 2-13 mm darker brown 
in jagged layer at bottom with some pockets of the brown from the above interspersed. Some 
sort of deposit was formed on the walls of the plastic vial. I thought perhaps it was an algae 
(1111), but a permanent yellow stain has been left on the walls of the cylinder . 
5Y 4/2. 
Wet when collected. Allowed to evaporate from "soaking" until 10/28 in the a .m. , at which 
point it would hold its form after mixing and was placed under moist paper towels. 
Formed No. 5a at 5:00 p.m. on 10/29-10.13 x 4.69 cm. No.5 at 11:30 a.m. on 
10/29- 10.28 x 5.24 cm. 
No. S--clay perhaps a bit too moist or a bit silty or both; will fonn a malleable fillet ring. 
No. Sa fanned after further drying. The somewhat less moist materia] also works differently 
from the other samples-it is more pliablo (still too moist?). 
At 7:30 a.m. on 10130, No. Sa appears leathery but does not take polish well-smears rather 
than polishes. At 10:30 a.m., a much more normal polishing response. 
Both tiles look uniform and good with no cracking, 
IOYR 6/2; polimed IOYR 5/2 
Dry size: No. 5a- 9,44 x 4,48 cm; 6,81 x 4.48 ~. No. 5-9,46 x 4.92 cm; on I tl13 7.98 
x 6.11%. 

No. 5a-910° C, ox., 1/26/82. No. 5-5118/82, 12500 C. 
No. 5a-7.SYR 7/6, polished; 5YR 6/6 (appreciable difference). No. 5-2.5YR 3/4. 
No. 58- 9.44 x 4.47 cm. No. 5-8.62 x 4.51 cm. Mean: 8.88 x 8.33 % 
No. 5a appears to be excellent. No cracking, sounds good , This tile seems less damaged 
than many of the others. No.5 has a high sheen on surface and interior. Further shrinkHge, 
looks well consolidated, dark ring on top edge. 
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CIA Y SAMPLE DATA: SAMPLE NO.6 

LOCATION 
QyiJ! 

!&&!!! 
Description 

DEPOSIT 
Fonnation 
Description 
Date/hy 

TREATMENT 
Soakil12 

Settling 

Wet color 
Hydration 
Tile 
Workability 

Polishing 

!l!::rin& 

Dry color 
Shrinkage 

FIRING 
TEmperature 
Fired color 
Fired size 
Fired properties 

Pueblo Bonito. NM 1966 
NW 1/4 of NE 1/4 Section 29 TIIN, RIOW, 6140' 
Collected from the Fajada Wash, from under the Visitors' Center bridge, from near where 
the park maintenance crew takes out gravel for the roads. The sample came from the south 
wall of the wasb (see Love 1977:Figure 12). The soaked portion contained ODe subround 
piece of fine sandstone, ca. 2 em. 

Alluvial 
Clay is present in 25 em blocks of pure clay in the alluvial lenses of gravel aDd sand. 
911S/St by Peter J. McKenna 

Placed in tap water at 3:30 p.m. on 10/30 /8 1; at 5:00 p.m. on 10/3 1 breaking down but 
leaves plates. By 1114 is quite smooth and easily mixed. 
Column started at 9:00 a.m. on 11 /4 from viscous clay . As with No.4, once in suspeosion, 
this sample settles very little. There is more differentiation than in No.4, but this sample 
also shows expansion in water. The clay level is considerably higber after mixing witb water 
than before. On 11/5 at 9:00 a.m. there was 110 surface film; 9 mm clear, transparent water; • 
ca. 2.5 mm at top of sediment is ligbter. finer than bulk; 32~38 mm (nearly to bottom in some 
places) brown-gyay clay with some minute black ~ks; <) -4 mm denser deposit but similar 
in color in irregular layer at bottom; lacks specks. 
2.5Y 5/2 
Standing water allowed to evaporate; mixed and placed under towels on 11 15 at 9:00 a.m. 
Formed at 4:30 p.m. on 11 /6: No. 6a-9.86 x 4.74 cm. No. 6-9.93 x 5.23 cm (by PJM). 
Workable but not wonderful- somewhat sticky, but better than No.4. It would be possible 
to form a pot from this clay. 
Not polished. 
No.6 developed a 22 OlIn crack on one side, not as severe as those in No.4. but in a similar 
location- transverse near mid~tile. No. 6a dried in good condition. 
5Y 712 
Dry size: No. 6a- 8.71 x 4.14 cm; 11.66 x 12.66%. No. 6~8.72 x 4.57 cm; 12.19 x 
12.62%. 

No. 6a- 91O° C, 1126/82. No. 6- 1250° C. 5f18/82 
No. 6a-7.5YR 7/4. No. 6-lOYR 5/4 
No. 6a-8.66 x 4.11 cm; No. 6-8.74 x 4.63 cm; +0.2 x 1.3% expansion 
No. 6a- intact. no cracks, rings when struck. This sample seems especially dry. No. 
6-crack did not aggravate, very slight increase in dimensions; especially top shows pores 
with glassy droplets around them. 

• 



• 

• 
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CLAY SAMPLE DATA: SAMPLE NO.7 

LOCATION 
Ouad 
Legal 
Description 

DEPOSIT 
Fonnation 
Description 

Date/by 

TREATMENT 
Soaking 

Settlina 

Wet colo[' 
Hydration 

Tile 
Workahility 
PolishiN 
!!rIiI!I 

Dry color 

Shrioky. 

FIRING 
TemPerature 
Fired color 
Fired size 

Pueblo Bonito, NM 1%6 
SW 114 of SW If4 Section 21 TIIN. RIOW, 6220-6240' 
Northeast of Una Vida at the top of the first talUS, from near the head of a smaU gully that 
opens onlo the flood plain just east of the ruin. 

Menefee 
nark gray stratum with selenite seams; directly below light sandstone outcrop. The highly 
laminar nature of this clay gives it a shard-like appearance in the fragmented dry form. 
9/19/8 1 by H. Wolcott Toll and Hayward H. Franklin 

Placed in tap water at 3:)0 p.m. on 10/30/8 1. There is substantial crystal formation at the 
evaporation line on 1114, crystals reintroduced. Allowed to get overly stiff; more water 
added and mixed on J 1/9. One piece of selenite 1-2 em in the soaked portion. 
Column started from viscous clay on 11 /9 at 8:00 a.m. On 11 /10 at ]:30 p.m., no ~'Urface 
film present; 13 mm clear water with virtually no color; J mm slightly lighter than bulk at 
the surface of the sediment; 30 rom ~ bomogeneous grayish brown clay with a few visible 
interstitial spaces and one 11 nun eye-shaped area of lighter deposit at the middle of this 
section (may be clay stuck to the vial wall); 1 rom faint hint of darker sediment at the bottom. 
but very little in the way of black material. 
10YR 4/2 
Water added after over drying, though the clay was still moist; remixed and placed under 
towels on 11 /9 a,m. 
Formed at 1:15 p.m. on 11110: No. 7a-4.74 x 9.94 cm. No. 7-4.80 x 9.99 cm. 
Works nicely, if slightly stickily; rare small inclusions are present that drag when scraped. 
Takes polish well; leather bard on 11111 at 9: 15 a.ro. 
Tiles dried for two days with top side up, and differential color between bottom and top 
became apparent as in No.8. While the bottom side was still damp, they were turned over 
(11/12 a.m.). On 11113 in the a.m., the centers of the top side of the tiles bad taken Oil the 
Lighter color of the bottom, while the boltom retained the lighter color. The edges and the 
perimeter of the top side (now down) are dark with a narrow grading zone of color between 
light and dad:. On 11113 in the a .m., No. 7 was turned top side up and No. 7a was left top 
side down. Perhaps the screen during the final drying did Ilot alter the coloratioD of the tiles, 
irrespective of which face was up. This must be some leeching product. One 8 mm 
transverse hairline crack OD the top of No.7. Drying otherwise looks good. 
Centerlbottom. 10YR 6/ 1. Polished slightly darker. Edges - IOYR 3/1 - 4/ 1. Gradation 
7.5YR - 6/2 
Dry size: No. 7a-S.72 x 4. 12 cm; 12.27 x 13.08%. No. 7-8.81 x 4.22 cm; 12.08 x 
11.81 %. 

No. 7a_910° C, ox. 1126/82. No. 7_ 12500 C, 5/18 /82 
No. 7a- IOYR Sf3 bottom. Rind- IOYR 8/2-9. Polish same. No. 7-IOYR 8/6 
No. 78-S.6O x 4.05; 1.4 x 1.7% further shrinkage. No. 7-8.79 x 4.50 x 2.3 thick + (6.64 
x 0.23); 6.64% expansion x 1.0% shrinkage x 230% expansion 



484 Chaco Artifacts 

Fired properties No. 7a-crack·free, good, rings when struck. Measurements indicate more than usual change 
from dry state, Some length-wise warp is visible. but I'm not sure if it's from firing. No. 
7-numerous marked changes in 1250 0 C firing. Center of tile bloated to ca. 2.3;( original 
thickness, marked width lengthwise warp (length slightly less or 6.6% more), frothy and 
pumice-like in section; numerous blisters on surface, rind on top edge is white and shows 
streaks and cracks reminiscent of the ridges of a fmger print or elephant skin, 

• 

• 

• 
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CLAY SAMPLE DATk SAMPLE NO.8 

LOCATION 
llwI<I 
!&u! 
Description 

DESCRIPTION 
Fonnation 
Dt:scrlption 

Date/by 

TREATMENT 
Soaking 

• Settling 

• 

Wet color 
Hydration 
Tile 
Workability 

Polishing 

l!n1n& 
Dry color 

Shrinkage 

FIRING 
Temperature 
Fired color 

Pueblo Bonito, NM 1966 
SW 1/4 of SW 1/4 Section 21 TIIN. RIOW, 6280~3()()' 
Taken from directly above the east wing of Una Vida, from the same stratum as No. 9 at the 
base of the largest visible cliff, above the talus to the ruin. 1bere is a small lodge next to the 
deposit. Sample No.9 was taken about 50 m to the west and No. 7 about 40' down section. 

Top of the Menefee (Cliff House?) 
Clay comes from a thick, shaley layer that contains selenite, sulphur and sandstone lenses as 
well as clay. 
9/19181 by H. Wolcott Toll and Hayward H. Franklin 

Placed in tap water at 3:30 p.m. on 10/30/8 1; within two hours breaking down, but more 
slowly than some. A crystalline deposit formed at the water line by 11/2 s.m. ; much of the 
crystalline material was replaced in the clay. On 11 /3, a great deal of platy structure is still 
visible. When mixed on 11 /4 in the a.m., larger plates are less evident, but much particulate 
material is still present. 
Column started from viscous clay on 11 /4 at 9:30 a.m. In contrast to No.4 and No.6, this 
sample settles rapidly. On 11/S at 9:1S a.m., slight surface film; 23 mm nearly clear water; 
a very slight murkiness is present; 6 m.m distinctly lighter but still dark brown band of fiDe 
deposit. There are some vertical tracks suggesting that particles of the heavier, darker main 
deposit may have dropped through. There were 22·24 mm of dark brown deposit that grades 
from top to OOttom (less to more) in the amount and size of interstitial spaces visible at the 
bottom. The spaces are up to 1 mm in size. At the bottom of this layer, there is a yellow 
sliver 3 mm long. 1-6 nun at bottom of very slightly lighter irregular deposit without 
interstitial spaces. 
IOYR 312 
Standing water evaporated by 1115 in the a.m.; placed under damp towels. 
Fonned 11 /6 at 8:00 a.m.: No. Sa- 9.64 x 4.S9 cm. No. S-9.81 x 4.88 cm. 
Works quite well; contains quite a bit of platy stuff which gives an uDsmoothed surface a 
grainy look and which also makes scraping odd, and which may hurt cohesiveness somewhat, 
though a fillet ring can be formed. Graininess also makes incising look irregular. 
The leather hard stage was not observed; some minimal attempt to polish when the clay was 
slightly too wet suggested that the clay would polish well. 
Both tiles dried nearly without cracking. No. S has one 5 mm crack on one edge. 
This sample shows a very unusual drying color. The tops of the tiJes, which were left up 
during the drying, are a deep dark: chocolate brown, while the down surfaces are very much 
lighter. The edges grade from dark to light and if small grains are removed from the upper 
surface, the color Wldemeath is the light brown of the bottom. Top IOYR 2/2·3/2; polished 
IOYR 3/2-412; bottom 10YR 6/2. 
Dry size: No. Sa-8.71 x 4.39 cm; 9.65 x 10.22%. No. 8-8.90 x 4.46 cm; 9.28 x 8.61 %. 

No. 8a-910° C. oxidized 1I26/S2. No. 8-12S0° C, on SI18/82 
No. Sa-top 7.SYR S/2 or 9/2 polish the same. Bottom IOYR 8/3. No. S-IOYR S/6 
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Fired size 
Fired properties 

No. Sa-8.68 x 4.39 em. No. 8-8.80 x 4.67 x 1.6 em thick; -1. 12 ca x + 4.71 % + 60% 
No. 8a- This sample is the most dramatic example of the dark leeching product turning nearly 
white. Also, perhaps associated with this substance is a very fme cracking over much of the 
upper stained surface. OtberYJise, the tile seems intact and does not sound cracked . No. 
S-Again, the leecb product is very light, the bottom shows a grayish cast (±lOYR 5/2) and 
the interior a light buff (IOYR 8/6). There is no obviously bloated area hut the tile increased 
in thickness and width with minor lengthwise warp. Interior shows slightly frothy texture. 

• 

• 

• 
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CLAY SAMPLE DATA: SAMPLE NO.9 

LOCATION 
QwuI 
!&u! 
Description 

DESCRIPTION 
FQnnation 
Description 

Date/by 

TREATMENT 
Soakina 

Settling 

Wet color 
Hydration 

Tile 
Workability 

Polishina 

Drying 
Dry color 
Shrinkage 

FIRING 
Temperature 
Fired color 
Fired size 
Fired properties 

Pueblo Bonito, NM 1966 
SW 1/4 of SW 1/4 SectioQ 21 T21N, RIOW, 6280-6300' 
Taken directly from above the east wing of Una Vida, from the same stratum as No.8, at 
the base of the largest visible cliff above the talus to the ruin. There is a small ledge next to 
the deposit. Sample No. g was taken about 50 m to tbe east. 

Top of the Menefee (Cliff House?) 
A fine, hard, blocky, homogeneous layer of clay that has tbe appearance of baving possibly 
been dug before. The clay is a very dark gray. 
9/19/81 by H. Wolcott Toll and Hayward H. Franklin 

Severa1 lumps placed in tap water about 2:30 p.m. on 10/12/81. At 1:30 p.m. on 10/13, 
small plates remain; these can be broken down with the fmgers. Small unidentified fibrous 
organic fragments float off. At 8:30 a.m. on 10114-quite a bit of platy material remains. 
This sample is similar to No. 1 in this respect, but this one contains more of this platy stuff. 
At 8:30 a.m. on 10/14-placed in 5 em column after thorough stirring; plates do not pour off. 
At 10: 15 a.m. on 10/15, 28 nun nearly colorless water with a few specks at the surface. 
AJoo, there was 21 mm of very dark gray-brown clay, the top 3 mm of which are slightly 
lighter; 3 mm of increased density of black specks. A second column was started 10/2 1 a.m. 
using mixed, plastic clay placed in colunm and shaken with water; no further separation was 
visible. 
7.5YR 4/2 
Left under standing water which was anowed to evaporate; water gone by 10/21 a.m.; placed 
under damp paper towels. Clay remaining after tile formation placed in plastic on 10/22 p.m. 
Two fonned 10/22 at 5:00 p.m.: No. 9a-1O.09 x 4.93 cm. No. 9-10.74 x 4.79 cm. 
This clay seems to work well and is homogeneous to the touch. When scraped, a rougb
looking surface results, presumably from tbe platy nature of the clay noted when soaking. 
This roughness is easily erased with a wet fmger. It is possible to fonn a coil-small cracks 
fonn but adding water remedies the problem. 
Polished ca. 3x3 em area of9a when leather bard 0010/23 at 1:00 p.m. The platylrough 
surface is easily and completely smoothed by polishing. 
Dry without cracks by 10/27 or 10/26. 
10YR 6/2; polish 10YR 4/2 
Dry size: No, 9a-9.05 ]I. 4.32 em; 10.31 x 12.37%. No. 9-9.53 x 4.18 em; 11.27 x 
12.73%. 

No. 9a-910° C, ox., 1126/82; No. 9_12500 C, 5/18/82 
No. 9a-7 .5YR 7/4. No. 9-lOYR 4/2 
No, 9a-8.98 x 4.32 em; No. 9-8.83 x 3.92 x 1.8 em thick; 7.34 x 6.22% further shrinkage 
No. 9a-Three 5 mm hairline cracks are now present on the bottom of this tile; appearance 
and sound are otherwise good. No. 9-Jength and width have decreased but the center of the 
tile has increased in thickness about 80%. This bloat caused long stretch cracks on both top 
and bottom, similar to No. 11. Tile has a glassy gray side. On the sides and top there is a 
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thin buff residue(?) through which the gray is visible. The tile is now very bard and breaks 
conchoidally. 

• 

• 

• 
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CIA Y SAMPLE DATk SAMPLE NO. 10 

LOCATION 

llYru! 
!&u! 
Description 

DEPOSIT 
Fonnation 
Description 

Date/by 

TREATMENT 
Soaking 

• Settling 

• 

Wet color 
Hydration 

Workability 

Polishing 

lli.Im&: 
Do color 
Shrinka.e;e 

FIRING 
Temperature 
Fired color 
Fired size 
Fired properties 

Kin KJizhin Ruins, NM 1966 
SW of NW of Section 30, T2IN. RllW, 6140' 
North of the road to Kin Klizhin from South Gap, less than a quarter mile east of the west 
roonument boundary fence; just west of a large Navajo corral (Site 29SJ 4487) and east of a 
smaller one. 

Menefee 
A thick layer of hard clay that reaches at least 2 m; extensively exposed beneath a sandstone 
cap. There are some very coarse deposits in the sandstone containing pebbles up to 4 em in 
diameter. Coal and other small seams of Donclay lenses are present in the layer. 
9/20/81 by H. Wolcott Toll 

On 9122-24/81 soaked in tap water; initial breakdown is quite rapid (S-IO em lumps 
completely dissolved in less than two hours) without pulverization. Clay is generally 
homogeneous but contains subrounded lumps of sandstone up to 6 mm in diameter. The 
sandstone has both black (magnetitic?) and white matrix-grains are fme and include some 
pink feldspar. 
Completely stirred a solution of clay after 24 hours of soaking: poured into vial, but rare 
coarse particles did not pour off. After 24 hours covered: 9 mm clear water; 40 mm 
homogeneous brown clay; < 1 m.m fine black specks (coal?) at bottom. 
2.5Y 5/3 
Let sit in plastic W1til the morning of 9129. Let sit in moist towel until the p.m. of 9/29. For 
second tile clay from original soaking, kept in plastic bag untillO/12/Sl. 
On IOfl2 No. 10a-9.90 lI. 5.12 cm. No.10-1O.0S x 5.16 cm on marked edges by ca. t cm 
thick 9/29. 
The clay seems very workable and good. After extra hydration in plastic, the qualities 
seemed even better. 
3 x 3 cm area polished on No. IDa-creates a darker area, takes a good polish. 
On 1015 tile shows no drying cracks at all and is to all appearances cohesive and good. 
2.5-SY 7/2; polished area 2.5Y 5/2. 
No. lOa-8.76 x 4.51 cm; on 1015 11.52 x 11.91 %. Mean: 12.06 x 11.66%. No. 10--8.89 
x 4.53 cm wben dry; 10/5-11.81 x 12.21 %. 

No. lOa_910° C, 1126/82. No. 10--1250''', C 5118/82 
No. 10a-7.5YR 6/6-716; polish 7.5YR 6/6. No. 10--5YR 4/3 
No. lOa- 4.48 x 8.76 cm (with mark indistinct). No. 10--4.44 x 8.49 em; -1.99 x 4.50% 
No. lOa-Looks excellent, sounds good. No. 100Dark, very shiny appearance; no bloating 
but some width-wise warp has occurred; drainage minimal. 

See mix of 21 + 10. 
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LOCATION 
Quad 

!&u! 
Description 

DEPOSIT 
Fonnation 
Description 

Date/by 

TREATMENT 
Soaki!l2 

SeWing 

Wet color 
Hydration 
Tile 
Workability 
Polishing 

I!o:illl 
Dry color 
Shrinkwze 

FIRING 
Temperature 
Fired CQlor 

Fired size 
Fired properties 

Kin Klizhin Ruins, NM 1966 
SW 1/4 of SW 1/4 Section 24, niN. R12W (perhaps SE of SE Section 23) 6080' 
Northwest of the ruin of Kin Klizhin. across the flat drainage boltom and through the 
rounded. badland-like bills northwest of the loading shute, below exposed bedrock. 

Menefee 
A thick stratum below a sandstone cap; the best clay seems to be at the base of the heavily 
eroding non-sandstone deposit below tbe cap. Clay may have been removed from this 
location before. 
9/ 19/81 by H. Wolcott Toll 

Placed in tap water on 11 /6'S l in the a.m. Much black stuff floats; little/no crystal fonnation 
al the water line. Waler evaporated by 11 /16 in the a. m.; mixed- smooth consistency but 
various colors are present- dark browns, golds, predominantly brown. 
Column started from viscous clay on lllI6 al 8:30 a.m. AI 8:30 a.m. on 11 / 17, surface film 
in clumps; 7 mm of transparent yellow water ± IOYR 7/8; 4 nun fine, clean sediment, 
lighter than bulk; 36 nun homogeneous light yellowish~brown clay with abundant black • 
bpecks; O~ 1 mm layer of dense black specks at bottom. This looks to be a clay that expands 
in water somewhat like No.4 and No.6, but less so than those samples. 
IOYR 5/2 
Waler allowed 10 evaporate. Placed under lowels on 11116 in the a .m. 
formed on 11 /17 at 3:30 p.m. : No. ll a-9.80 x 4.93 cm. No. 11- 9.80 x 5.00 cm. 
Slightly sticky , but easily fill eted and coiled-good, but not as good as No. 12. 
Slower to go leather hard than No. 12. Again, this sample seems to be hydrophilic. At 
12:00 p.ro. on 11118, leathery- polishes well. 
Slower drying than No. 12. Dries crack free , very slight rinding color around upper edges. 
2.5Y 6/2~7/2. Poiished 10YR 5/2. 
Dry size (11/22): No. lIa-8.57 x 4.25 cm; No. 11-8.66 x 4.26 cm; 11.63 x 14.80%; 
12.55 x 13.79% 

No. 1Ia-91O° C, 1126/82. No. 11 _ 1250 0 C, 5118/82 
A lighter rind color is present around top edge, polish same color as rest of tile. 7.5YR 7/6; 
rind 7.5Y 8/4 . No. 11-5YR 5/4. 
No. 11-7.98 x 4.04 x 1. 8 cm thick; ~5 . 16 x 7.85% further shrinkage 
No. I la-looks good; crack free; sounds sound. No. 1 I-again, a decrease in dimensions 
with bloating in the center. The tile now looks like it encases a finger and has increased from 
about I em in thickness to 1.8. The reaction is similar to No. 9, but no cracks developed. 
The color wrind R is visible now as an almost gold rim. 

• 
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CLAY SAMPLE DATA: SAMPLE NO. 12 

LOCATION 
Ouad 

!.wi 
Description 

DEPOSIT 
FonnatiQn 
Description 

Date/by 

TREATMENT 
Soakina: 

SettJil\& 

Wet color 
Hydration 

Workability 

PoJishina 
!krl!!i 

Dry color 

Shrinkage 

FIRING 
Temperature 
Fired color 
Fired size 

Fired proPerties 

Kin Klizhin Ruins, NM 1966 
SW 1/4 of NE 1/4 Section 25, TIl N, R 12W (perhaps SE of SE Section 23) 6080' 
SE of the ruin of Kin Klizhin, across the Wash. on the lower scarps of the valley. 

Menefee 
A thick stratum below a sandstone cap which runs along tbe side of the valley bere; a 
sandstone cap is present but does Dol fully protect the stratum. The clay is hard. 
9/19/81 by H. Wolcott Toll 

Placed in tap water on 11/9181 at 3:30 p.m. Retains fonn but absorbs water; easily spread 
out on ll/lO al 8:00 a.m. Water evaporated on 11/16 in the a.m.; mixed-this sample has 
a grainy appeamnce when mixed. A spatuJa leaves a smoother appearance, though some large 
lumps are visible. No crystal formation. 
Column started on 11 /16 in the a.m.; viscous plates present. At 8:45 a.m. on 11117 surface 
film is very scant; a few black specks: 19 mm of yellow water: transparent, ca lOYR 7/8; 
3 mm of fine, Lighter colored sediment; 23 nun of homogeneous light yellow-brown clay with 
some very minute black specks; far fewer than No. 11; 3 mm of increased very small specks 
separated in a very distinctly demarcated band. One darker, clay plate clump is visible at the 
bottom, as well. 
2.5Y 4/2 
Water evaporated by 11116 in the a.m., but the clay is still wet; covered with towel at 12:00 
p.m. on 11/16. The towels take on a considerable yellow stain. 
Formed on 11117 al 2:30 p.m.: No. 12a- 9.94 x 5.02 em. No. 12-error message: not 
measured. 
This is good stuff-readily forms fillets and coils. Some platy remnants may be felt and cause 
drag marks when scraped, but they are easily removed with a wei fmger. 
Leather hard on 11/18 at 10:30 a.m., takes polish well. 
Nearly dry by 9fl9 in the a.m. Dry, almost cnlck free, but No. 12 shows small crack at one 
end possibly from an inclusion. Some rind on No. 128 around upper edge. 
10YR 612. No. 12 smoothed with wet finger when wet and shows no rind. Polished IOYR 
5/2. 
Dry size (11122): No. 12a-9.06 x 4.51 em, 8.85 x 10.16%. No. 12-8.98 x 4.50 cm, no 
wet measurement. 

No. 114-9100 C, ox., 1126/82. No. 12-12500 C, 5118/82. 
No. 12-2.SYR 4/4. No. 12a-7.SYR 7/6. 
No. 113-8.97 x 4.53 cm. No. 12- 2.5YR 4/4. No. J14-Unlike the rind on the other tiles. 
this one turned markedly redder (instead of lighter). 7.5YR 7/6; rind 2.5YR 6/8. No. 
12-Shiny and dark with darker rim. Some minor bubbling at rim. Little change. some 
possible width-wide warp. 2.8-3.0%. Further shrinkage. no bloating. No. 12- 8.73 x 4.37 
cm; 2.78 x 2.89% further shrinkage. 
No. I:a. has developed 8 crack system on the back side. The cracks are very fme and quite 
well- spaced. Rather than being star-like are rectilinear. Only the one marked extends 
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througb the tile. 
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Ceramics 493 

CLAY SAMPLE DATA: SAMPLE NO. 13 

LOCATION 
lllmlI 
M&!!! 
Description 

DEPOSIT 
Fonnation 
Description 

Datelhy 

TREATMENT 
Soaking 

SettJing 

Wet color 
Hydration 
Tile 

Workability 

Polishi!l2 

Dry colQr 
Shrinka&e 

F1RING 
Temoerature 
Fired color 
Fired size 
Fired properties 

Kin Klilhin Ruins, NM 1966 
NE 1/4 orNE 1/4 Section 26, T21N, R12W 6060' 
West of the ruin of Kin Klizhlo, from around the stock pond in the tributary wash next to the 
site. 

Alluvial 
Warren reports collecting a red firing clay from (we think) this location. This material was 
taken from the bottom, banks, and flats below the stock pond. Pure clay was hard to find 
since much sand is intermixed. 
9/19/8 1 by H. Wolcott Toll 

Placed in tap water on 11/9/81 at 3:30 p.m. Seeds (1) and other vegetal material float off. 
Water evaporated on t 1/16 in the a.m.; the sandy texture is very evident when the sample is 
mixed. 
Column started on 11 / 16 at 8;30 a.m. About 1 em of sandy material settles almost 
immediately and much organic goes to the surface. On 11117 at 9:00 a.m.-DO surface film. 
but there is a dense deposit of organics around the walls of the vial-ca. 5 mm; 22 0lD1 of 
somewhat cloudy, pale, yeU()y{ water (ca. lOYR 8/4). Some waterlogged organics on surface 
of sediment; 19 mm of fine, clayey, light brown gray sediment with rare small specks (could 
be silt?); 3 rom similar consistency but very much darker; close in color to underlying sand, 
but lacks black particles. 7 mm very fine sandy sediment; various colors but mostly brown 
with some black particles (ca. lOYR 5/3). 
IOYR 512 
Placed under towels on 11 /16 in the a.m.; under plastic on 11 /16 in the p.m. 
Formed on 11117 at 1:00 p.m.: Formed on 1 tlI7 at 2:30 p.m.: No. 13a- IO.1O x 5.06 cm. 
No. 13-10.24 x 4.54 cm. 
The sandiness of this sample impairs its cohesion as the coils tend to break. It can, however, 
be formed into a tite easily. The organics tend 10 affect incising; scraping is less effective 
than with clayier samples. 
On 11/18 at 7:30 a.m. : No. l3a-still damp, but probably more than leather hard. The 
sandy consistency making this more difficult to judge. Polishing this tile is the first time a 
sheen bas been imparted to the polisher; audible grinding takes place. The resulting polish 
is good. 
Dries quickly with visibly less shrinkage than other samples. Smooth and crack free when 
dry. 
2.5Y 7/2-7/3. IOYR 6/3 polished. 
Dry size (11122): No. 13a-9.63 x 4.96 cm; 4.65 x 1,98%. No. J3-9.73 x 4.49 cm; 4.98 
x 1.10%. Mean: 1.05 x 4.82% 

No. 13a_910° C. ox., 1/26/82 
No. 13a-5YR 6/6 
No. 13a- 4 .95 x 9.50 cm 
No. 13a-crack free; good. 
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CLAY SAMPLE DArk SAMPLE NO. 14 

LOCATION 
QJwI 

!&llliI 
()eo;cription 

DEPOSIT 
Formation 
Description 

Date/hy 

TREATMENT 
Soaking 

Settling 

Wet color 
Hydration 

Workability 

Polishing 

Pueblo Bonito, NM 1966 
SW 1/4 of SW 1/4 along Section Line, Section 22/21 T21N, RLOW, 6260' 
North canyon cliff face approximately 1,000 meters SW of Gallo Campground entrance. 
Roughly on the same level with and slightly SW of site 29SJ 1423. 

Menefee 
Clay layer ca. 2-1 meters thick and extensively interftngered with sandstone layers. Clay 
color varies from light gray-brown black with considerable yellow (sulphur) intermixed and 
visible a100g clay bedding seams, The structure is highly laminar. 
9/18/81 by Peter J. McKenna 

Placed in tap water on 111tO at 4:30 p.ro. Slow to break down; laminar structure remains 
but clay is absorbing on I lilt at 9:00 a. m. On 11 / 12 in the p. m., this clay retains laminar 
structure longer than any of the other samples (Nos. I-D). There is a heavy crystal 
fonnation at the water line. On 11 /17 in the a.m., plates can be broken up but retain sbape; 
mixed some. On 11120, after periodic mixing and comminution on 11/18·19 and mixing on 
11/20 in the a.m., the sample has the consistency of oatmeal, i.e. , lots of lumps. but none. 
large. 
Column started at 8:00 a.m. on 11/20 from mixed "oatmeal" clay. There is a substantial 
portion that is in clumps and did not go into solution. A transparent band of water appeared 
at the top of !he colunm within minutes. On 11/22 at 4:30 p.m., a few specks on the surface, 
no film; 18 mm transparent, very slightly yellow water; ca. I mm lighter fines on top of the 
sediment; 19 mm homogeneous brown with very minute, rare black specks; one II mm 
vertical darker settling track; 10·12 mm coarser, darker sediment with spaces; some yellow 
particles; 0-1 mm denser dark material at bottom. 
10YR 3/2 
Placed under towels on 11/20 in the a.m.; under plastic on 11/20 in the p.m.; 11/22 in the 
p.m., still sticky. Towels only on 11122 in the p.m. This is the longest period of soaking 
and hydration allowed for any sample. Th.is material might benefit from grinding. 
Formed on 11 /23 at 2:00 p.m. No. 14a- 9.93 x 4.80 em. No. 14- 9.70 x 4.60 cm. No. 
14b-IO.05 x 4.98 cm. 
The lumpy nature of this sample is very evident. A fillet can be formed but tends to break 
when bent due to the coarse nature of the clay. No. 14b was formed first; cracks were 
present, perhaps a bit too dry. No. 14 fanned from somewhat damper clay; works a little 
better, but still has problems. A very presentable looking tile can be produced by wetting and 
smoothing. No. 14a more water was added, which improves working character, but a coarse 
tile still results. All three scrape with difficulty and incise poorly because of lumps. 
Back sides of Nos. 14& and 14b polished. On 11/24 at 8:00 a.m., leather hard (tops drier). 
The tiles polish fine and tbe roughness of the clay can be compensated for. Rock inclusion 
projects through in No. 14b. 
As this sample dries, it takes on a mottled appearance, presumably from the lumps present 
below the surface (surfaces were homogeneous color in the wet tiles). Each tile shows 
several smaU crack systems; especially Nos. 14 and 14a near tbe center of the tile . Most on. 
No. 14, worst on No. 14a around large inclusion. 
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Dry color 

Shrinkage 

FIRING 
Tempel1lture 
Fired color 
Fired Si1& 

Fired properties 

Ceramics 495 

Tiles are slightly mottled; all have distinct dark rind and some mid-tile dark coloration. 
Center: IOYR 612-7/2. Polished: 2.SY 312-412. Rind: IOYR 3/2 
Dry size: No. 14a-9.19 x 4.44 em; 7.45 x 7.50%. No. 14- 9. 14 x 4.31 em; 5.77 x 
6.30%. No. 14b-9.26 x 4.56 em; 7.86 x 8.43 %. 

No. 14a- 91O° C. No. 14-1250° C 
No. 14a- 5YR 7/4 
No. 14a- 9. 16 x 4.43 em 
Not recorded. 
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CLAY SAMPLE DATA: SAMPLE NO. 15 

LOCATION 
Qwu! 
J.m! 
Description 

DEPOSIT 
Formation 
Description 

Date/by 

TREATMENT 
Soaking 

SetUinc 

Wet Mor 
Hydration 
Tile 
Workability 

Polishing 

Dry colQr 

Shrinkye 

FIRING 
Temperature 
Fired cQlor 
Fired si7,e 
Fired properties 

Sergeant Ranch, NM 1966 
NW 114 of SE 114, Section 13 T21N, RI OW, 6290' 
North side of Gallo Canyon in first rinconito NE of first large (N) lateral drainage of Gallo 
Wash outside the monumenL In cliff face seam nortb of two stock tanks on Quad Map and 
fronted by a small, unsurveyed late Pueblo 1II site. 

Clay layer is similar in color and composition to No. 14, less the sandstone intcrfmgering. 
Layer is ca. 0.5-1.0 meters thick and was possibly used prehistorically as a clay source. 
9/18/81 by Peter 1. McKenna 

Placed in tap water on 11/18/81 at 9:15 a.m. Quick 10 break down; deformed without help 
by 10:30 a.m. Placed under plastic on 11123 at 2:30 p.m. Removed on J 1/30 in the a.m. 
No crystals fonned at water line. 
Columns started on 1211 at 9:00 a.m. On 12/2 at 9:40 a.m., no surface film; 18 nun 
transparent, nearly clear (very slightly clouded) water; 3 mID very slightly lighter colored, 
finer sediment; 20-23 homogeneous brown sediment with several darker settling tracks; no • 
specks. 5-7 mID soID!What coarser with interstitial spaces and some yellow specks; 0-1 rom 
dark layer with black specks. 
2.5Y 412 
Placed under towels 00 1212 in the a.m. wheo the clay had become quite stiff. 
Formed on 1212 at 10:50 a.m. No. 15a-IO.30 x 5.38 cm. No. 15-tO.56 x 5.1 1 em. 
This sample works ~ well . Forms fill ets. coils, pinch pots with ease; perhaps slightly 
sticky. Small sandstone (1) inclusions cause occasional scraping and incising difficulties. 
Moist-leathemard It 9:15 p.m. on 12/2. Polishes well, inclusions grate but can be ground 
smooth. One such inclusion left a yellow ochre-colored spot. 
Mostly dry by 12/4 in the p.m. Cracks developed earlier in No. 15a than No. 15. Late in 
drying in No. 15. On 12/6 in the p.m., several crack systems developed in No. IS • • most 
around visible inclusions. At the top side, upper end, is 1 serious one through the edge and 
extending 2 cm down the tile. Lesser cracks 0.5-0.7 cm long elsewhere. No. 15 also has 
numerous cracks including one through edge extending 1 and 1.5 cm into tile; inclusions 
again to blame for some of the cracking. 
Quite uniform (no leeching) water-smoothed. No. 15 slightly lighter and slightly dappled. 
IOYR 612 polished similar but very slightly darker. 
Dry size: No. 15a-9.24 x 4.83 cm; 10.29 x 10.229'. No. 15-9.35 x 4.6 1 cm; 11.46 x 
10.83 %. Mean: 10.53 x 10.88 % 

No. 15a- 91O<> C, ox. , 1126/82. 
No. 15a-5YR 7/6. polish the same. 
No. 15a-4.83 x 9.21 cm. 
No. 15a- drying cracks have perhaps widened somewhat but do not seem to bave lengthened. 
Inclusions visible have turned a dark red . The topside has 1 grainy appearance because of • 
numerous white specks formed by a probable leeching product that has turned white. 
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CLAY SAMPLE DATA: SAMPLE NO. 16 

LOCATION 
Ouad 
!&u! 
Description 

DEPOSIT 
Fonnation 
Description 

Date/by 

TREATMENT 
SoakiPK 

Settling 

Wet color 
Hydration 
Tile 
Workability 

Polishin& 

Iro1n& 
Dry color 
Shrinkage 

F1RING 
Ternuerature 
Fired color 

Fired size 
Fired properties 

Pueblo Bonito, NM 1966 
SW 114 of NE 114 Section 12 T2IN, RllW, 6460' 
A sample of native clay from beneath Plaza 2 at Pueblo Alto; NW 1/4 of NW 1I4 of Plaza 
2 Grid 205 , below Layer 2. 29SJ 389 FS 3477 . 

Lewis Shale. 
A white clayey substance thought to be II breakdown product from tbe bedrock:. There is a 
great deal of aeolian sand intermixed with this sample. 
7125n7 by H. Wolcott Toll 

Placed in tap water OIl 11 /18181 at 9:15 a.m. RootJets float to surface. Placed uoder plastic 
on 11123 at 2:30 p.m. Plastic removed on II /3D in tbe a.m. 
Column started on 1211 at 8:40 a. m. Rapid settling of sandy portion and rising of roots to 
surface. On 1212 at 9:50 a.m., dense band of rootlets up to 3 mm wide around vial at 
surface; no other film visible on surface; 20 mm transparent, nearly colorless water; 2.5 rom 
lighter, yellowish-fine sediment; 4 ttml of slightly darker yellowish sediment without sand; 
ca. IO mm yellow brown with very very fme dark sand liberally interspersed; 3 mm similar 
color but less sand; 6 mm darker yellow brown with very fine (but coarser than above) clark 
sand grains. 
IOYR 6/4 
Placed under towels on 12/1 at 8:40 a.m. 
No. 16a- 9.98 x 4.74 cm. Formed on 12/2 at 10:15 a.m. No. 16- 10.43 x 4.6 1 em. 
Sandy; a fillet will form, but coils tend 10 break. A pinch pot can be formed with continuous 
water smoothing. Cohesiveness seems to be a problem: scrapes poorly. 
Leather hard on 12/2 at 9:15 p.m. Polishes with audible grinding. Requires a smooth 
polishing stone for good result. 
Dried quickly relative to No. IS , which was dried at the same time. No drying cracks. 
5Y 7/3 , polish the same. Uniform color. 
Dry size : No. 16a-9.49 x 4.54 cm; 4.91 x 4.22%. No. 16- 9 .88 x 4.52 cm; 5.27 x 
1.95%. Mean- 5.09 x 3.09% 

No. 16a- 910° C, 1126/82. No. 16- 12500 C, 5118/82 
No. 16a- back--2.5YR 6/6 to probable 7/6 (no color chip). Polish 2 .5YR 5/6. No. 
16- 10YR 8/3 on bottom; top darker and more variable. 
No. 16a- 4.58 x 9.50 em. No. 16- 4.34 x 9.79 em 
No. 168 crack free; sounds good. By 10127/82; however, No. 16a had developed extensive 
hairline cracks, many of which seem to relate to white inclusions (seems Likely to relate to 
changes in humidity affecting the inclusions). These cracks are severe enough to threaten a 
break-up of the tile. No. 16 is more or less unaltered by high temperature; some very small 
black spots suggesting vitrified particles. Analogous cracking bas not developed in the higher 
fired tile (12/31/82). 
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CLAY SAMPLE DATA, SAMPLE NO. 17 

LOCATION 
Ouad 
!,m! 
Description 

DEPOSIT 
Fonnation 
Description 

Date/by 

TREATMENT 
SoakillK 

Settling 

Wet color 
Hydration 

Tile 
Workability 

Polishirw 

!!rrin& 

Dry color 

Shrinka&e 

FIRING 
Temperature 
Fired color 
Fired size 

Pueblo Bonito, NM 1966 
NE 114 of SE 1/4 Sectioo 12 T2IN, RIIW, 6280' 
Taken from the drainage that comes from Jackson's staircase and ruos to Chetro Ketl, from 
the vicinity of the large prehistoric "retaining walls.· Collected from east of the confluence 
of the drainage tbat comes from tbe largest of these walls. Taken from tbe base of the 7-8 
m-tbick sandstone stratum on wbjch the discontinuous alignmenls/wa1Js sit. 

Cliff House. 
Two clayey bands are present. The lower is ca, 75 em thick; tbe upper 15-20 em-separated 
by 30-50 em of sandstone. The upper band contains many fossil tunnels, tbe lower sandstone 
lenses and selenite. 
9/19/81 by H. Wolcott Toll 

Placed in tap water on 11 /18/8 1 at 1: 15 p.m. Small white particles float to surface and stay 
there for days without sinking. Under 30-45)( lens, tbese show a fibrous make-up whicb 
remind.;; me of asbestos, but that's a guess if there ever was one (and not a mineralogically 
very good one either). Very smooth texture; seems slow to release water; no crystals fonn • 
at water line. 
Column stated on 1212 at 8:00 a.m. On 12/3 at 9:00 8.m. , very faint film on the surface; 
22 mm clear, transparent water; clouding minimal; 4 mm lighter and fmer sediment; 22 mm 
very homogeneous brown sediment; other than a few specks (both light and dark). This is 
one of the most homogeneous samples. Even tbe small lens of dark specks at the bottom is 
absent. It is notable that this sample does settle more than did No.4. 
2.SY S12. 
Placed under plastic on 11/23 at 2:30 p.m, removed on 11 /30 i.n the a .m. Placed under 
towels on 12/2 at 9:30 p.m.; still wet though no standing water remains. Towels very wet 
on 12/3 in the a.m.; placed under plastic on 12/4. 
Formed on 12/6 at 6:45 p.m. No. 17a-9.78 x 4.88 cm. No. 17-9.57 x 5.07 cm. 
Works nicely; some fairly large inclusions cause scraping drag marks. There are rare ochre
colored inclusions. 
Leather hard on 12/7 at 7:45 a.m.; polishes well. 
Dry by 12/9: No. 17a seems to bave warped some (note the difference in shrinkage). No. 
17a also bas two sets of cracks Dear each other on the back side. Long dimensions are 10 
and 15 mm- Jook like they may center on inclusions, but these are Dot visible. Only two 
small (3-5 mm) cracks on top of No. 17. 
Thin, but very distinct ring aroWld the rim of each tile. 2.5Y 6/2-7/2; polished 2.5Y SI2 and 
6/2; ring 2.5Y 4/2. 
Dry si. ze: No. 17a- 8.75 x 4.28 cm; 10.53 x 12.30% . No. 17-8.52 x 4.51 cm; 10.97 x 
11.05%. Mean-1O.75 x 11.68% 

No. 17a-91O" C, oxidizing on 1/26 /82, No. 17- 1250° C, 5/28/82 
No. 17a-7.5YR 7/6; rind 5YR 8/3. No. 17-7.5YR 5/4; rind nearly white 
No. 17a-4.28 x 8.68 cm. No. 17- 4.36 x 8.03 em; 3.3 x 5.8% further shrinkage • 
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Fired proPerties 
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No. 17a- a few apparently [lew very small (ca. 2 mm), fine cracks in the polished area on 
top of the tile. One crack in the back now measures 17 mm in diameter, although the tile 
sounds all right. No. 17-shiny and dense; no further cracking apparent. Rind contrasts 
markedly with the clay color . 
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CLAY SAMPLE DATA: SAMPLE NO. 18 

LOCATION 
lll!I!lI 
LmI 
Description 

DEPOSIT 
Fonnation 
Description 

Date/by 

TREATMENT 
Soakina 

Pueblo Bonito, NM 1966 
NE 1/4 ofSE 1/4 Section 12 T2IN. RllW, 6300' 
Taken from the drainage that comes from Jackson's staircase and runs 10 Cbetro Ketl . from 
tbe vicinity of tbe large prehistoric "retaining walls.· Taken from the same bench as the 
retaining wall /alignment; about 200 meters from ils east end. This sample comes from 1 
stratum up from No. 17. 

CLiff House. 
Several exposures of this lighter gray layer are present at the base of the cliff. The material 
where exposed to rain looks very clayey, but contains much sandstone and the clayey portions 
are much sandier than the other clays collocted from outcrops. 
9/ 19/81 by H. Wolcott Toll 

Placed in tap water on 1212181 al 3:00 p.m. Rapid breakdown; fairly smooth by 10:00 p.m. 
Small plates still visible on 1219 in the a.m. SIDClOili and homogeneous by the end of soaking 
on 12/ 11. No crystals formed at the water line. 

• 

Settling Colunm started on 12111 at 7:40 a.m. Inirial settling of sandy fntcrion to the bottom is rapid. • 
At 8;20 a.m. on 12114, film on surface; 19 rom pale yellow transparent water; 9-10 mm very 
fine sediment with minimal specks; 20 mm brown sediment with variatioo in the amount of 

Wet colQr 
Jlydration 

Tile 
Workability 

Polishina: 

!!o:i!!& 
PrY color 
Shrinkage 

FIRING 
Tempera1ure 
Fired color 
Fired size 
Fired properties 

dark areas. Dark particles are very fine and look more like sand than coal; 0-1 mm band of 
dark material at bottom. 
2.5Y 512 
Water mostly evaporated 00 12/11. Milled and placed under plastic on 12/11 in the p.m. 
Plastic removed, placed under toWels on 12114 in the a.m.; on 12114 at 11:30 a.m., very wet. 
Formed on 12115 at 8:00 a.m. No. 18a-9.95 II 5.07 cm. No. t8- 10.59ll 4.74 em. 
This clay is quite sandy. Fil lets, rings, pineh pots ean be formed but the cohesiveness of the 
clay seems low. It is also sandy enough that it SCntpes better with 8 serrated edge than a 
straight one. 
Hard enough by 12/15 al 3:30 p.m. to be polished with the tumbled polishing stone; the 
coarser stone StneflJS the clay. Reasonable polish, Too dry to polish by 8:00 a.m. on 12/ 16. 
Dry by 12/17 in the a.m. Dried smooth and witham cracks; shrinkage low. 
IOYR 712 
Dry size: No. 18a-9.35 II 4.83 em; 6.03 x 4.73%. No. 18- 9.89 x 4.49 em; 6.61 x 
5.27 %. Mean: 5.00 II 6.32 % 

No. 18a- 91O ° C, oxidizing, 1/26/82 
No. 18a-5YR, 7.SYR 716; polish the same. 
No. 18a- 4.84 x 9.36 em 
No visible cracks; sounds good. 

• 
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CUY SAMPLE DATk SAMPLE NO. 19 

LOCATION 
lllIlIlI 
l&&iI! 
Description 

DEPOSIT 
Fonnation 
Description 

Datefby 

TREATMENT 
Soaking 

Settling 

Wet color 
Hydration 
T ile 
Workability 

Polishing 

Dry color 
Shrinkage 

FIRING 
Temperature 
Fired color 
Fired Si7,e 
Fired properties 

Pueblo Bonito, NM 1966 
NW lf4 ofNE 1/4 Section 28 T2IN. RIOW, 6260' 
Taken from the backhoe trench spoil for tbe waterline from the utility area to the Gallo 
Campground. From the surface the area looks like talus; the backhoe exposes an unweathered 
clay deposit. Site 29SJ 601 is nearby. 

Menefee 
A thick, bard, gray clay stratum is present. It appears 10 grade to shale. Some selenite 
crystals and coal are visible in the clay. 
5/20/82 by H. Wolcott Toll, Thomas C, Windes. 

Placed in tap water on 6/15/82 at 1:00 p.m. Rapid absorption; abundant black specks float 
off. At 4:30 p.m., some lumps remain; mixed. Small amount of water added on 6/21 in the 
a.m. No crystals form at the water Line. 
Column started on 6122 at 1:00 p.m. from viscous clay; little settling after one bour-I-2 mm 
water. At 2:30 p.m. on 6123, a few clay islands on surface; 4 mm transparent mildly yellow
brown water; 2-3 nun sligbtly lighter layer at top; 43 mm homogeneous yellow-brown clay 
with rare dark (not black) specks; no layering. Second column begun on 6/23 with more 
water; similar result but with incomplete bands of dark material at bottom. 
10YR 6/3 
Wet towels at 1:00 p.m. on 6/22. Yellow staining occurs on towels. 
Formed on 6/23 at 2:00 p.m. No. 19a-9.43 x 4.89 cm. No. 19- 9.78 x 5,03 cm. 
GoOO; small lumps of sandstone drag in scraping, but cause no problem. Can be filleted and 
formed into pinch pot. 55 repetitions of balling and pinching were performed. Clay can still 
be fonned but was becoming stiff; cracking began at around 25 repetitions, but by any 
account this is good workability. 
No. 19a put under plastic on 6123 at 5:00 p,m. Removed on 6124 at 8:00 a,m, More or Jess 
leather hard on 6/24 at 3:00 p.m., though somewhat plastic(?). Polishes with some smear; 
repolished at 4:30 p.m. on 6/24 with hetter results. 
No. 19 fully dry by 8:00 a.m. on 6125. Both tiles dried with no cracks and with no 
distortion. 
lOYR 7/2. polish somewhat darker, 6/2-712. 
Dry size: No. 19a-8.64 x 4.52 cm; 8.38 x 7.57 %. No. 19-8.90 x 4.67 cm; 9.00 x 
7.16%. Mean: 8.69 x 7.37% 

No. 19a-950 0 C, 10/26/82 
No. 19a-7.5YR 8/4 (best match), Windes. Group 2. 
No. 19a- 8.65 x 4.53 cm. 
No cracks. good sound. Some white rind at edges of polish. A few shaley looking inclusions 
are a deeper reddish color. 
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CLA Y SAMPLE DATA: SAMPLE NO. 20 

LOCATION 
Ouad 
l.&&lII 
Description 

DEPOSIT 
Fonnation 
Description 

Date/by 

TREATMENT 
Soaking 

Settling 

Wet color 
Hydration 

Tile 
Workability 

Polishing 

I!n.i!!& 
Dry color 
Shrinkage 

FIRING 
Temperature 
Fired colQr 
Fired Si7.e 
Fired properties 

Pueblo Bonito, NM 1966 
NW 114 of SW 1I4 Section 2 T2IN, RlIW, 6260' 
Taken from the base of the sandstone stratum in which Atlatl Cave is located. The closest 
surveyed site is 29S1 1159. 

Cliff House. 
Pockets of bard gray clay are present. Some is weathered but only uoweathered was 
collected. 
5/22/82 by H. Wolcott Toll 

Placed in tap water on 6/15/82 at 1:00 p.ill. Rapid absorption, little floating material; lumps 
dissolved by 2:30 p.m. Smooth and homogeneous on 6/22; no crystals form at water line. 
Column started on 6/22 at ):00 p.m. from viscous to runny clay. After one hour, 14 mm 
water at top with some dark materia) at bottom. At 2:45 on 6/23, film with one black speck 
00 the surface; 15 mm transparent, nearly colorless water; lop of sediment cloudy with pin 
prick holes; 3 mm somewhat lighter tblUl main sediment; 28 mm very homogeneous, dark. 
gray clay; 1 rom dark. very fine particles. 
toYR 4/2 
Column returned to main sample at 2:45 p.m. on 6123. Wet towels at 8:00 a.m. on 6/24; 
plastic loosely over towels at 4:30 p.m. on 6/23. 
Fonned on 6125 at 8: 15 a.m. No. 20a-1O.07 x 5.03 cm. No. 20-9.53 x 5.15 cm. 
Good. Fillets and pinch pots can be formed with only minor cracking at the edge. Ball and 
pinch test 30 repetitions. Could have continued. but cracking was increasing. Smooth, 
malleable and easily scraped. 
No. 20a-first polishing on 6/28 at 12:00 p.m. Takes polish with some smear; polishes well 
at 3:00 p.m. No. 20a was placed in plastic at 4:20 p.m. on 6/25 and removed at 8:30 a.m. 
on 6/28. 
Both tiles crack free and free of distortion. 
2.5Y 612. Polish 2.5Y 5/2 
Dry size: No. 20a-9.06 x 4.65 em; 10.03 J( 7.60 %. No. 20-8.60 x 4.69 cm; 9.76 J( 

8.93%. Mean: 8.25 J( 9.9% 

No. 20a-l0/26/82; 9500 C. 
No. 20a-7.5YR 7/6 (Windes Group 4) 
No. 20a-9.07 x 4.65 cm 
Not recorded . 

• 

• 

• 
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Ceramics 503 

CLAY SAMPLE DATA, SAMPLE NO. 21 

LOCATION 
QlWI 
!&&o! 
Description 

DEPOSIT 
Fonnation 
Description 

Date/by 

TREATMENT 
Soakina 

SetYina 

Kin KJizbin Ruins, NM 1966 
SE 114 of SW 114 Section 21 T2IN, RllW, 6280' 
Taken from a large piping (1) cavity in one of the extensively exposed clay strata in a badland 
complex in part of the proposed south addition to the park. Sites in this vicinity are mostly 
Navajo, though Anasazi (especially early) sites are also present. 

Menefee 
There is extensive weathered, gray clay on the slopes in this location. The clay collected is 
mostly unweathered. It was from the ceiling of one of the many cavities in the clays bere. 
5/8/84 by H. Wolcott Toll 

Placed in Chaco Canyon tap water on 5/8/84 at 5:00 p.m. Lumps were somewhat slow to 
break UP. but by the next aftemooo. most had done so. Working the sample broke up some 
remaining banllumps of clay and revealed some large concretion-like inclusions (8 x 7 x 4 
em; 8 x 3.5 x 2 em). 
Column started on 5/14 at 12:20 p.m. from wet clay. Some platey fragments not in solution. 
Little change other than light to dark areas by 3:30 p.m. On 5/15 at 1:20 tbis mixture had 
too much clay in it to fully settle though there are < 1 mm dark specks (local?) at the bottom, 
in ooe area and an irregular (1·13 mm) layer of darker clay at the bottom as well. The 
remainder of the column is mostly homogeneous brown with a few lenses of darker material. 
There is no water layer at the top. This mixture can be poured so the complete suspension 
does suggest very fine particle size. 

Second column with less clay on 5114 at 2:20. By 3:30 p.m., distinct dark layer at bottom 
and some water separation at top. 

On 5/15 at 3;00 p.m., 2nd column, no surface film; 3 mm cloudy but Iight-<:olored water; 
4 mm. brown-yellow, cloudy but translucent water; 35 mm brown, homogeneous suspended 
claylwater; 3 mm slightly lighter colored sand (silt?); 6 mm darlcer gray-brown band (variable 
thickness) with 1·4 mm lighter colored specks visible; a few black specks also visible. 

On 5122 at 4:00 p.m.- the column is much the same even now, though more layering is 
visible; 9 mm water grades from clear to brown transparent with some layering; 3 nun clear 
water; 36 mm homogeneous brown; 4 mm. darker brown with particles. Reshaken and ha1f 
poured off and replaced with water at 4:15 p.m. on 5/22. 

On 5123 at 4:30 p.m.-3 mm clear water; 9 mm brown translucent-transparent; 1 nun very 
distinct, lighter brown; 2-3 darker brown at bottom. 

On 5/29 at 4:30 p.m.-9 clear grades to 5 clear brown, 9 darker clear brown, 23-4 light 
brown opaque, 3 darker brown. 

On 6/4 in the p.m.- 16 dark yellow-brown transparent water grade to 6 light brown. Colored 
area with Jess sediment into homogeneous light brown to three darker; two darkest. 
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Wet color 
Hydration 

Tile 
Workahility 

Polishing 

Dry color 
Shrinkage 

FIRING 
Temoerature 
Fired color 
Fired properties 

2.5Y 4/2. 
Cohesive wet clay brought from Cbaco to Albuquerque in plastic bag. Under towels 
beginning on 5/15 in the p.m., with return of some of selding solution. Sticky on 5/16 in the 
p.m. 
Formed on 5/17 at 1:20 p.m .. No. 2Ia- IO.21 x 5.24 em. No. 21 - 10. 10 x 4.8 1 em. 
A small ~Lino seed jar~ was made using this clay and some very coarse, anguiale sand temper 
on 5/10/84. With this temper, a very coarse pot resulted and many drying cracks formed. 
Most cracks on one surface only, but when completely dry one crack base goes completely 
through. On 5/l6-clay dries slowly. Will form knot 5/16 p.m. , but still is too sticky to 
worlc: well . 30 repetitions of haJJ test. Pinch pot possible; still somewhat sticky . This may 
have been worked when the clay was too wet. 
Takes polish quite well with some smearing 5/18 in the p.m. Polished area is darker than 
remainder when tile is dry. 
Room temperature on 5/18 in the a.m. is 75 0 F. Slow to dry and tends to warp while doing 
so by 5/18 in the a.m. There is a crack in the end of No. 21a (tile still quite wet). Drying 
appears complete by 7121 in the a.m. Both tiles have a crack through the entire thickness 
nmning across the width of each at the precise middle. No. 2 1 bas few other cracks, small 
parallel to major mid~line crack and some around incised number. No. 2la has major (25 
rom long x I width) longitudinal crack that shows on botb sides. 

Cracking and stickiness are reminiscent of No.4; the properties may result from weathering 
of the deposits. 
IOYR 6/2. 
High. No. 2 la-8.80 x 4 .51 cm; n.Sl x 13.93%. 
12.68 %. Mean: W= 13.31 x L = 13.69 % 

No. 21-8.73 x 4.20 cm; 13.56 x • 

910 0 C. 4/17/85 . 
No. 21a 5YR 7.6. On 4/17/85 distinct grayish tinge. 
Tile broke before firing; firing does not seem to have furthered the cracking. See mix of 21 
and 10. 

• 



• 

• 

• 

Ceramics 505 

COMPARA T/VB CLA Y SAMPLE DATk SEDIMENTARY CLAY FROM NEAR SAN YSIDRO 

LOCATION 
QyU 
b!ul 
DesgjptiQn 

DEPOSIT 
FonnatiQn 
Description 

Date/by 

TREATMENT 
Soaking 

Settling 

Wet color 
Hydration 
Iik 
Workability 

Polishing 

Dry color 
Shrinkage 

FIRJNG 
Temoerature 
rim! color 
Fired size 
Fired Droperties 

San Ysidro 
T16N, RIE ca. 5800' 
Taken from the first red cutbank on the west side of NM 44, 8.9 miles from tbe San 
Ysidro/Salado River bridge (travelling toward Cuba). 

Morrison 
A dark red*brown deposit that also contains greenish white lenses. Weathered in this location 
at the surface. This sample is largely pea-size or smaller lumps, ranging up to 2-3 cm. 
12/ 12/8 ! by Peter J. McKenna 

Placed in tap water OIl 12115181 at 8:40 a.m. Soaks up and breaks down immediately. Water 
present on 12/17 at 5:00 p.m. Put under plastic; uncovered on 1/1182. 
ColuIl'Ul started on 114/82 at 8:15 a. m. Rapid initial settling. On 1/3 at 8:30 a .m. - a few 
isolated particles on the surface; rootlets al the waler line; 22 nun c lear, nearly colorless 
water; 9 nun very fine , homogeneous red-browo sediment; 4 rum slightly darker and slightly 
coarser, lacks interstitial spaces; 12 nun slightly browner, with fine interstitial spaces; 
homogeneous except for slight gradation to coarser. No specks are visible. 
2.5YR 316. 
Placed UIlder towels 116/82. 
Formed on 116/82 at 2:IS p.m. SYa-9.S3 x 5.24 cm. SY- IO.28 x S.31 cm. 
Somewhat grainy and ~sbort. ~ Does fairly weU on the repeated fo rming and squashing test. 
Will fonn a fillet and a ring but will not knot. Outside of ring cracks even thougb clay is 
somewha t wet. Will form a pincb pot but the clay is somewhat flaccid and subject to 
cracking. Granularity causes irregularity in incising. 
Dry enough 10 take some polish on 1/6 at 8:30 p.m., but smears. Po lishes well on In at 
7:4S a.m. 
Both tiles dried with slightly rough surface and with visibly less shrinkage than other clays. 
SY is crack free, but SYa has one small crack system on the back and numerous very small 
cracks on the polished area on the front . 
lOR 5/6; polish lOR 4/6-S /6. 
Dry size: SYa- S.90 x 4.90 cm; 6.61 x 6.49 %. SY- 9.56 x 4.9S cm; 7.00 x 6.78%. 

SYa- 910" C, 1/26/82. SY-1250",5118/82. 
SYa- 2.5YR S/8; polish sligbtly darker. 21SYR, 2.S/4 . 
SYa-8.75 x 4.8 1 cm; 1.69 x 1.84%; further shrinkage. SY- .±7 x 12.S em melted. 
SYa-the day after firing , extensive hairline cracks were visible in the polished area and some 
cracks visible on the back of the tile. Several days later the tile had broken into three distinct 
pieces radiating from a single point and many crumbs. At this point in tbe center of the tile 
is a large white inclusion as the days following firing were humid for NM. I suspect this 
white thing may have expanded. This white material is now powdery. SY- tbis was by far 
the most severely affected tile at 1250·. It flowed into a vesicular puddle which we had to 
chip at the kiln shelf. Its appearance is aptly compared to an overdone brownie (with some 
unsavory yellow inclusions). 
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It is noteworthy that the only three tiles that shrunk further with firing are the three control 
samples. These were the best formed so they roay have not fully dried in tbe cool weatber 
but they did seem dry. It is more likely to relate to their very different sources . 

• 

• 

• 
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COMPARATIVE CLAY SAMPLE DATA: RIVERINE CLAY FROM ALBUQUERQUE 

LOCATION 
Q!!!UI 
!&¥l!l 
Description 

DEPOSIT 
Formation 
Description 

Date/by 

TREATMENT 
Soaking 

• Settlilll 

Wet color 
Hydration 

Workability 

Polishin& 

!!o:iml 
Dry color 
Shrink!l2e 

FIRING 
Temperature 
Fired color 
Fired size 

• Fired properties 

Albuquerque .West 
nON, R3E 4900-5000', Section 30. 
CoUected from about 50 em below present ground surface in tbe front yard of 816 EJ Serano 
Court SW, Albuquerque. 

Riverine/aUuvial 
This is a sample of the dense red-brown clay common in this part of the South Valley of 
Albuquerque. There are occasional areas of denser clay and of lighter clay; this was collected 
as lighter clay but is quite brown. The area is in the flood plain of the Rio Grande but this 
deposit must be well over 50 years old as it clearly antedates tbe house. A tree stump was 
being removed from the area when this sample was collected, so there is substantial organic 
material. 
6/8 1 by H. Wolcott ToU 

Placed in tap water on 1212/S1 at 3:00 p.m. Clumps retain shape but can be broken by 10:00 
p.m. Lots of roots, both large and small. Small lumps remain on 12/9 in the a.m. No 
crystals form but there is a marked bath tub like ring. 
Column started on 12!l4 at 9:00 a.m. ; slow to settle. On 1211S at 9:00 a.m., no surface 
fLIm; 3 mm somewhat clouded water; 3 mm fine sediment about the color of the main 
sediment; 9 mm darker band-subtly but definitely different from the one below; 33 mm of 
homogeneous reddish-brown deposit; no heavy fraction visible at bottom. This is clearly a 
non-settling hydrophilic sample. There is minimal separation from the water. 
2.SYR S/2. 
Allowed to go slightly over~ry one end by 12/14 in the a.m. Small amount of water added; 
remains sticky even when getting stiff on 12/15 in the a.m. 
Fonned on 12115 at 1:15 p.m.-EISAQa- 9.90 x 4.S I cm. EISAQ-IO.02 x S.08 cm. Mica 
visible. 
Especially where the clay bas been exposed for a while, this sample has good working 
qualities. It is very cohesive, easi ly formed into fillets, coils and piDch pots with minimal 
cracking. Where still wet (toward the center of the mass), it is gummy and sticky, in good 
hydrophilic fashion. 
Turned face down overnight. Polishes on 12/ 16,al 8:00 a.m. with tumbled polisher but 
smears; much better response al 9:30 a.m. 
Both tiles dried cohesively and crack free. Mica is visible 00 the surface of both tiles. 
SYR 612, polished very slightly darker. 
Dry size: ElSAQa-8.77 x 4. 25 cm; 11.41 x 11.64 %. EISAQ-8.95 x 4.54 em; 10.68 x 
10.63 %. 

E1SAQ.-910' C, 1/26/82. ELSAQ-I250' , 5/18/82. 
EISAQa- 2.5YR6fS. ElSAQ- 2.SYR, 2.S/4. 
ElSAQa- 8.68 x 4.20 cm (1.1 8 x 1.03% further shrinkage). EISAQ- 9.2 x 4.8 em, 
imprecise. 
EISAQa-one very small crack; looks and sounds good. ElSAQ-balf of the tile is severely 
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bloated. Large vesicles, distortion, flow, stuck to shelf. The other baJf (bottom) bas a shiny, 
brown·red with grading of vesicle size 00 the top. This can be explaioed by the fact that lhis 
piece was on the bottom of the kiln. half sticking out from under the second tier. Clearly the 
heat is somewhat different below the shelf. 

• 

• 

• 
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COMPARATIVE CLAY SAMPLE DATA: ALLUVIAL CLAY FROM COMMANCHE SPRINGS 

LOCATION 

lll!l!lI 
!&W 
Description 

DEPOSIT 
Formation 
Description 

Date/by 

TREATMENT 
Soaking 

Settling 

Wet color 
Hydration 

Tile 
Workability 
Polishing 

Dry color 
Shrinkage 

FIR/NG 
Temperature 
Fired color 
Fired si1',e 
Fired properties 

Tome t\'E 
T4-SN, RJE 
From the arroyo bank above and to the east of the spring. 

When collected, Ibis clay comes in large, smooth lumps of almost a pure clay. It is a rich 
red-brown with lines of a gray green (Morrison-like) color shot through like c ream in coffee. 
1972 by Peter J. McKenna 

Placed in tap water on 12/10/8 1 at 9:00 a.m. Breaks down extremely quickly into platy 
mass; roots are present. The soaking clay gives off a strong dayey/dusty smell, unlike any 
of the Chaco clays. Oalmealyappearance remains on 12/10 at 1:00 p.m. , as does the smell 
though the clay is completely submerged. Plates disappear with mixing on 12/16 in the p.m. 
Column begun at 1:00 p.m. on 12/16. Initial settling rapid. By 3:30 p.m. on 12/17, no 
surface film; 18 nun transparent, yellowish-pink nearly clear water; 2 mm lighter, finer 
sediment; 16 mm light red, quite homogeneous sediment with so~ · dirk and light specks; 12 
nun coarser grained with abundant black and green-white specks. 
2.SYR S/4 
Most water evaporated or wicked off by 12/16 Ht 1:00 p.m. Placed under paper towels on 
12/16 at 9:00 p.m. Placed in plastic bag on 12/17. Still sticky at S:OO p.m. on 12117. 
Fonned at 8:00 p.m. on 1/3/82: CSa-4.60 Jt 9.4S crn. CS- 4.83 J( 9.86 cm. 
Excellent-can be coiled, filleted, knotted and forms pinch polS with ease. 
Smears somewhat at 8:00 a.m. on 1/4. Polishes well al 10:30 a.m. on 1/4. Still damp on 
l iS at 9:30 a.m. Takes on a high sheen at tbis time. 
This sample is slow to dry and bends when doing so. CSa developed a cl1lck across the entire 
midsection and this eventually separated. This is the area in which the last polishing attempt 
was made and this may have stressed the tile. CS dried smooth and crack free. 
SYR SI4 polish same; last polish the same on SI4-6/4. 
Dry size: CSa- 8.18 x 3.94 cm; 13.44 x 14.3S %. CS-8.S2 Jt 4.18 cm; 1359 x 13.46% . 

CSa-91O° C, 1/26/82. C- 1250° C, 5/18/82 
CSa-25YR 6 /8. CS- Iop lOR 4/4. Side-lOR 4/6. Red. 
CSa- 3.84 l( 7.97; 2.54 x 2.57%; further shrinkage. CS-4.40 x 8.80 cm; expanded. 
CSa. Further extensive cracking developed with a spall from one comer. A long crack runs 
all along one edge. More immediate post-firing damage visible in this tile than in any of the 
other samples. Since cSa experienced some problems at 910°, I anticipated more at 1250°; 
but effects were minor. The tile is intact and shows no distortion past a few small blisters. 
There are a number of tiny black spots where small pockets have vitrified and flowed. 



Table 2D. 1. Summary of statistics and symbols used in ceramics chapter. 

Statistic 

NOMINAL DATA 

Chi-square 

Contingency coefficient 

Fisher's Elt8ct Test 

Diversity 

Evenness 

Richness 

Coefficient of Jaccard 

ORDINAL DATA 

Spearman's Rank Order 
Coefficient 

Symbol 

x' 

c 

p 

H' 

) 

s 

s, 

'. 

Derivatioo and Use Reference 

Tests for significant differeoce from the statistically expected Siegel 1956: 175 
distribution of attributes among categories. 

Measures the strength of association based 00 the r Siegel 1956: 196 
distribution and cootrols for sample size; directly comparable 
only for contingency tables of the same size. 

Calculates the probability (P) that two samples are the same Siegel 1956:96 
for two variables; used for small samples. 

s 
11 =- L 

i=l 

J = H' 
~ •• 

piln(piJ 

Measures the distribution of 
items in various categories 
(types, species) in a given 
sample; based on the natuta.l 
logs of the percents (Pi) in the 
categories. 

Compares the maximum possible value of H' 
with the actual value to give an index of the 
evenness of distribution (O= all in I category, 
1 = same percent in eacb category). 

Used in conjunction with H' and J; the number of categories 

p""'" 

Gives an index of similarity between two groups based on 
the co-occurre.nce of attributes. 

Gives a coefficient of correlation between two groups that 
can be ordered on the occurrence of some attribute, or one 
group ranked by two variables. 

Pielou 1969:229; 
Lasker 1916 

Piclou 1969:229 

Pielou 1969:229 

Sneath and Sokal 
1973:131 
Toll and McKenna 
1987,72·73 

Siegel 1956:202 

g ., 
c: 
IA 

{ 
;;' 

~ 

v. -o 

n =r 

8 
~ 
a. 
Ol' 
" r;; 
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Table 20 . 1. (continued) 

Statistic Symbol 

INTERVAL DATA 

Moan x 

Coefficient of Variation cv 

Standard deviaLion ,.j 

Pearson's correlation , 
coefficient 

Student's (-lest 

F test F 

ABBREVIATIONS 

Degrees of freedom df 

Probability p 

• 
Derivation and Use 

The average of a series of values (the sum divided by the 
number). 

The standard deviation divided by the mean; gives a 
standardized value for variability expressed as a percent. 

Measures the dispersion of cases around the mean and the 
variability of the sample; the percentage of cases falling 
within given numbers of standard deviations from the mean 
is known. 

Shows the strength of relationship between two variables. 
expressed as positive or negative; the probability (P) of the 
two variables being unrelated for a given sample size can be 
determined. 

Compares the means of two groups to determine whether the 
two are likely to be from the same or different populations. 

Compares the variance estimates for two samples as a ratio 
in order to determine whether or not the variances are the 
same; the result is compared to a known distribution. 

Calculated variously for different statistics; concerns ~the 

number of parameters that are allowed to vary- after 
~certain restrictions are placed on tbe data.· 

Gives the likelihood that a larger value will be obtained for a 
certain statistic given the df of the sample (see also Fisher's 
exact above). 

Reference 

Thomas 1976:82 

Kushner and 
DeMaio 1980 

Kushner and 
DeMaio 1980: 
188-198 

Kushner and 
DeMaio 1980: 156 

Kushner and 
DeMaio 1980;175 

Kushner and 
DeMaio 1980:260; 
Siegel 1956:44 

• 
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